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THE BEOTHUK INDIANS.

By Albert S. Gatschet.

Third Article.

{Read before the American Philosophical Society, January S, 1S90.)

Among the three vocabularies which I have recently had the good for-

tune of receiving, there is one just as old as the centurj', and another

comes from an aged person who has actually heard words of the language

pronounced by a Beolhuk Indian. I take pleasure in placing these lists

before the Society, together with a number of new ethnographic facts

gathered in the old haunts of the extinct race, which will prove to be of

scientific value.

BIBLIOGRAPHY.

Since my first article the following publications on the Beothuk Indians

have come to my notice :

Blake, Mrs. Edith: "The Beothuk Indians," in the monthly periodical.

Nineteenth Century (Kegan & Co., publishers, London), December,

1888, pp. 899-918. This article contains important extracts from J.

Cartwright's manuscript and interesting details about Shanandithit.

An American reprint of the Nineteenth Century is published by Leonard

Scott, New York City.

Murray, Chas. Aug. (author of the "Prairie Bird," etc.): "The Red In-

dians of Newfoundland." Philadelphia : T. B. Peterson, 98 Chest-

nut street (no date, about 1850 ?) ; illustrated. The book is pure

fiction ; the first chapter alone contains some ethnologic points.

New Tork Herald, Correspondence of. Date specified below.

Stearns, Winfrid Alden :
'

' Labrador : A Sketch of its Peoples, its Indus-

tries," etc. Boston: Lee & Shepard, 1884. Small 8vo, 8 and 295

pages. The description, pp. 254-273, suggests interesting compari-

sons of the Labrador Indians with the Beothuks.
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Storm, Prof. Gustav : "Studies on the Vineland Voyages." In Memoires

de la society royale des anliquaires du Nord ; nouvelle serie. Copen-

hague, 1888. sVo. The Beolhuks are spoken of. pp. 361, 362. Storm

assumes, that the Helluland of the Norse explorers was Labrador

;

Vineland, Nova Scotia ; Markland, Newfoundland.

The Harbor Grace Standard and Conception Bay Advertiser : Linguistic

and biographic article. Date specified below.

ETHNOGRAPHIC NOTES.

While returning from one of his annual explorations in the autumn of

1882, Mr. James P. Rowley met Mr. Duggau, who owns a settlement at

La Scie, one of the more northern harbors of Newfoundland, in north-

east part of the isle ; he informed him that numerous stone implements

and utensils had at various times been found in his neighborhood, espe-

cially at Pacquet and Fleur-de-lys harbojs,* and that the officers of the

French men-of-war, as well as the fishermen of that nationality, who
annually frequent that part of the island, took away many of these relics.

He noticed that the marine officers took special care in collecting such

specimens, and hence they may have been commissioned to do so by one

or some of the scientific institutions of France. At Fleur-de-lys, he stated,

many stone pots were found, the material having been evidently quarried

from the steatite rock occurring in the neighborhood. Many cavities are

seen in the rock corresponding with the size of the pots themselves, while

others are still there half-grooved out. His description of the process, by
which he supposed the Indians performed this difficult task, struck Mr.

Howley forcibly as being identical with the one described in Lieut. Geo.

31. Wheeler's " Reports," Vol. vii, pp. 117-121 (" The Method of Manu-
facture of Soapstone Pots." By Paul Schumacher ; with illustration ex-

blbiiing method, p. 121).

A piiMj of black marble found on an island in "White Bay, and given

away by Mr. Duggan's father to one of the French ship captains about

1850, had a large bowl and was beautifully flnislied, but part of the stem

was broken off. The carved figure of what seemed to be a dragon rested

against the inner side of the bowl, with its head projecting over the edge

of the latter, while the tail was twisted around the stem (a similarly carved

pljM} from Vancouver's Island was deposited in the Geological Museum,
Ottawa). Before this it had always been asserted that the Boolhuks were

not acquainted with tobacco or any narcotic usages ; but tliey liad a word
lor tobacco, ncchwa, and kinnikinnik as well as red-rod are abundant

U|M>a the iHhuid ; when the Micmacs luivo run short of the wliite man's

tobacco, iliey make ukc of these. Black marble exists not far from where
the pip« was found.

While engaged in locating land and making a survey of the Bay of

• nmirde-ljr* Ulaod and harbor Is •lluaUnl Aoar Partridge Point, in 60" 7" Lat.
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Exploits during the summer season of 1886, Mr. J. P. Howley had the

opportunity of conversing with some of the oldest settlers, who saw and

remembered well the last individuals of the Red Indian race. He also

collected a number of relics from an old burial place of theirs, which

was known as such to the fishermen for the last thirty-five years, and

hence had been ransacked repeatedly and by different parties. Lloyd

visited it when there and took away everything he could find. While

overhauling this interesting spot, Mr. Howley found a number of curiously

fashioned and carved ])one ornaments, with fragments of human skeletons

scattered about. The latter appear to be of little scientific value. In an-

other part of the Great Bay of Notre Dame, the interesting and valuable

find of tlie mummified body of a boy, about ten years old, was made.

Besides this, the following objects were found there and afterwards placed

on exhibition at St. John's, in 1886 :—the skull and leg bones of an adult

male, several stone implements, a large number of ingeniously carved

bone ornaments, models of canoes, cups, dishes, etc , made of birch bark,

beautifully sewn together and all daubed with red ochre ; fragments of

deer-skin dresses, models of bows, arrows, paddles, a packiige of dried

fish bound up in a casing of birch bark, and other articles. In the mum-
my a few of the neck vertebraa are disconnected, and one of the hands is

missing, but otherwise the body of the boy is perfectly preserved. It is

doubled up with the knees against the stomach, feet slightly crossed, arms
folded across the chest, and when found it lay on the left side. The skin

is intact, even the finger and toe nails being uninjured. The flesliy por-

tions appear to have dried up completely, leaving only the bones encased

in the siirunken and wrinkled skin, which latter has the appearance of

dressed deer skin or well-tanned chamois. The whole was encased first la

a deer-skin robe, then placed into a casket of birch bark neatly and closely

sewn together, being apparently almost air-tight. The mummy bore a

close resemblance to the Alaskan mummy preserved in the National Mu-
seum in Washington, and described by Mr. William H. Dall, in Vol. xxii

of "Smitlisonian Contributions to Knowledge," 1878, 4to. The reason

why this body was interred with so much care, provided with fine and
new clothing and accompanied with food, tools and spare garments, must
be sought for in the tender years oi the deceased child, which needed more
care and support on its peregrinations toward the future abode of the

soul than an adult would require.

The same find is referred to in the article on the Beothuk by Mrs. Blake,

and in a correspondence of The New York Uerald from St. Joliu's, N. F.,

dated October 33, 1886, where tlie locality is distinctly specified as being

on Pilley'a island, Notre Dame Bay. That bay may be described as form-

ing tlie northern part of the Hay of Exploits, one of the old homes of the

Rt-d Indian people ; the island is situated about 55° 42' Loiig. west of

Greenwich, and 4S)0 35' Lat. The i/mt/d correspondent adheies to the old

and mistaken idea that the Beothuks are a branch of the Algonkin family.

His statements, not included in the reports of others, are as follows :
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"Only a few relics of the Beotliuks have been preserved ; they are either

in private hands, or on exhibition in the Newfoundland Museum. * * *

In the Pilley island excavation the skull of an adult was found in an

excellent state of preservation. It has the characteristics of the skull of a

savage, but it is well shaped and pretty well developed in the intellectual

region * * * and proves that the ' Bethuks ' were by no means of

a low type. « * * Only three bones of the skeleton were found

along with the skull. * * * But the greatest curiosity is the nearly

perfect skeleton of a young 'Boethic' nine or ten years of age. The
body had been wrapped in birch bark, doubled together, laid on its side

and covered with a heap of stones ;
* * * it has somewhat the

appearance of a mummy. The skull is detached from the body, the ver-

tebra; of the neck having been destroyed or removed. It is well shaped

and in a good state of preservation. In addition, there are in the collec-

tion specimens of beautifully finished arrow-heads, small models of canoes

made of birch bark, bone ornaments, » * * which, according to

the Indian 'Custom, had been buried with the dead."

Small objects made by this people, especially bone carvings, have lately

come into Mr. Howley's possession which attract attention through their

peculiar form and nice finish. He thinks they were used as pendants to

their deer-skin dresses, and all have some rude design carved upon either

side. Many of them are simple fiat pieces, either square or cut obliquely

at the lower ends ; others have from two to four prong-shaped ends :

Perforated circular pieces of bone and shell accompanied tiie above

carving«, also some red ochre tied up in small packages encased in birch

iMirk, and some ne^itly made birch-bark cujis of an oval pattern and red-

ochred. Also a small iron knife and tomahawk with wooden handles.

Some of llie above artii-lcs manufactured of bone apparently represent the

human frame.

What Mr. Ilowley learned on the Bay of Exploits about the peculiarities

of ahanandithit was tlie following : When any of the MIcmacs came near

her during her stay with Peyton and his family, she exhibited the greatest

antipathy toward any of them, especially toward one Nool Boss, whom
be greatly dreaded. Mr. Peyton stated that, whenever he or even his

dog appeared near the house, Bliuinuuliihii would run screeching with

tTror tnwanU hlni and cling to him for protection. Site called him Mudty

Svel ("Wicked N«iel"). and stated tliat he onco fired at her across the

KxploilM rivor, wounding her in the hi|>Hand legs, as she was in tliu act of

cleaning rcnlson. In proof thereof she exiilbited several shot wounds at

the spots referred to, and W. E. Cormack couflrms this statement. The
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enmity between the two tribes must have been at a high pitch to prompt

a man to perform such an act against a defenseless woman.
Micmac tradition states, however, that in earlier times a better feeling

existed between the two peoples. The Red Indians certainly were on

good terms witli the "Mountaineers" or Naskapi of Labrador, whose

language is of the same family as that of the Micmacs.

The above anecdoie fully proves that Shanandithit became acquainted

with individuals of the Micmac tribe, and this explains why Cormack has

so many Micmac terms mixed with his Beothuk words. He was unable

to distinguish the ones from the others. Mudty, "bad," is a Micmac, not

a Beothuk word.

A CAPTURE FOLLOWED BY A WEDDING.

The capture of another Beothuk woman is related at length in the fol-

lowing traditionary account, which Rev. Silas Tertius Rand, of Hantsport,

Nova Scotia, sent me in August, 188G. The event may have occurred as

early as the beginning of the nineteenth century, for Mr. Rand heard it

from an aged woman of Hantsport, Mrs. Nancy Jeddore, and she heard it

from her father, Joseph Nowlan, who died about A. D. 1870, ninety-flve

years old. Nowlan had at one time stayed with the family of which that

Beothuk woman was the mother and mistress, in Newfoundland, and had

also lived long with the Eskimos. His regular home was in Nova Scotia,

at St. Margaret's Bay, on the side of tlie Atlantic ocean.

The history of this woman is rather extraordinary, and with serious peo-

ple I might incur the peril of being regarded as pitching into the domain

of romance. But to avoid all suspicion, I shall transcribe the account

with the very words of my correspondent, who made use of the same

provincialisms, which have served in delivering the "story " to him. The
absence of the Beothuk woman's name is a great deficiency in the tale.

Some of the more learned remarks will be readily recognized as additions

made by Mr. Rand, whose works prove him to have been a studious ex-

pounder of the Micmac grammar and lexicon (died October 4, 1889).

"The Micmacs have been in the habit of crossing over to Newfoundland

to hunt 'time out of mind.' They called it Uktakuracook, maiidand ;

so they supposed at the time when the name was given that it was not an

island. Still it is as good or perhaps better than the silly and untruthful

Zo«(7 name Newfoundhind. The Micmacs could never 'scrape acquaint-

ance' with the Indians of the other tribe there. Still, they found them

out, also their red custom (their skin was ([uite white) and their power of

magic, by which they became aware of the distant approach of strangers,

when they tied on their snowshoes for their lives. But once three young
hunters from 'Micmac-Land,' Meghum-ahghee, came upon three huts

belonging to them, which were built up with logs around a ' cradle hol-

low,' so as to afford protection from the guns of the foe. These huts had

just been deserted, but the three men gave chase, came as near to the
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fugitives as to hail tliem and make signs of friendship, which were left

unheeded. On and on they pursued—one of the young women of the

party snapped the strap of the snoAvshoes and had to sit down and repair

it. Her father came back, assisted her and they fled again ; but the

mended strap failed a second time. The poor girl shrieked with fright

;

she was left and overtaken. She could not be induced to go with her pur-

suers ; so they constructed a small wigwam and remained on the spot a

day or two. A.t first, she touched no food for days ; then her fear relented

in regard to one of the young men, and starting out again with the hunting

party, clung to that youth who had first won her confidence. This she

showed by keeping him between her and all the otheis. After staying two

years with the .Micmac people she acquired their language and was married

to that same j'oung man. She often recounted the eventful story of her

life, and conversed with Nancy Jeddore's father on the circumstances

connected therewith, after she bad become the mother of a family."

A correction of a former statement needs to be inserted here. The Hudson
Baj' Company never had control of Newfoundland, but it was a number
of English merchants who retarded settlement in the interior. Tbe im-

mense tracts and forests of the interior were given up to the deer, bears,

foxes, wolves, and to a few straggling MicQiac hunters, whereas the entire

white po|nilation was compelled to live along the sea-coast.

Mr. Howk'v having favored me with more i)articulars about these firms,

I would state fir^t that these merchants were chiefiy ^^s7i dealers, and that

they purchased furs only incidentally. Even now fish is the cliief article

of trade with them. There are but few of these old firms now in exist-

ence, and of these, Newman & Co.'s establishment at Harbor Button,

Fortune Bay, and Gaultor's, in Hermitage Bay, south side of the island, are

probably the oldest. Slade & Co. once ruled supreme in Notre Dame Bay
during the first half of this century, and to their employes is ascribed the

cruel treatment of the last Beothuk Indians. But things are now assuming

a different aspect, and the present mercantile firms no longer ojipose the

op(>nhig up of the country, for a milway act together with a loan act has

lately |Mi8t)cd the legislature. The railway is now being constructed, and
will bo of l>esi service for opening the lands for sottlement.

THE JURE VOCABULARY.

While engaged in surveying the Bay of Exploits during the summer
months of 188(1, Mr. Howley became acquainted with Mi-s. Jure, then

about seventy -tlvo years old. who once hud been the fellow-servant of

Bhannndlthit, or Nancy, at Mr. John Peyton's, wiiosc widow died about

the cloHO of the year 18M.'). Mrn. Jure was, in spite of her age, hale and
sound in body aad mind, and remembered with accuracy all the little

pccullurilic* of Sbananditliit. familiarly called " Nance." Many terms of

Hvothuk learned from Nuuce Hhe remembered well, and at times was
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complimented by Nance for the purity of her pronunciation ; many other

terms were forgotten owing to the great lapse of time since 1829. Mr.

Ilowley produced his vocabularies and made her repeat and pronounce

such words in it as she could remember. Thus he succeeded in correcting

some of the words recorded by Leigh and Cormack, and also to acquire a

few new ones. lie satisfied himself that Mrs. Jure's pronunciation must

be the correct one, as it came directly from Shanandlthit, and that its pho-

netics are extremely easy, much more so than those of Micraac, having

none of the nasal drawl of the latter dialect. She also pronounced several

Micmac words exactly as Micmacs pronounce them, and in several in-

stances corrected Mr. Ilowley as to the mistranslation of some Beothuk

words. The tw enty-three words which Mr. Ilowley has obtained from

this aged woman embody nine new ones ; he repeated all of them to his

brother. Rev. Dr. M. F. Ilowley, P. A., and I received a second copy of

the list written by that gentleman, having the words accentuated. This

enabled me to add in parentheses their true pronunciation and wording in

my scientific alphabet.

THE MONTREAL VOCABULARY.

Although this is a misnomer, I shall designate by it another copy or

"recension" of the W. E. Cormack vocabulary which I obtained from

Rev. Silas T. Rand, of Ilantsport, N. S., on September 1, 1885. It was

accompanied by the following remarks :

"Sir William Dawson, my excellent friend,* sent me this list of Beo-

thuk words some years ago, and I had to return his copy to him. There

were <opyist'8 mistakes in it, « for a, u forn, etc. I don't remember the

name of the man who took the vocabulary, nor that of the woman who
gave it to him. But I remember that the woman was said to have married

a man of another tribe, and that she was the last of the race and the only

one of the race ever tamed (to use the Indian term). She cannot have

been Mary March."

This vocabulary contains 238 items, including the numerals and names

of months; the words are syllabicated, and begin with capital letters. The
copy before me was written by a scribe who evidently did not realize the

importance of the document, for even the English significations are, in

part, faulty, as anus for ai'ins (meraayet), catle for cattle, eelp for eup, tiek-

letee for ticklas (gotheyet), on page 419, and others. The letter u is often

put instead of n, 1 for t, o for a, t for k, r for z, e for c, and vice versa, the

whole being written in a sloven hand, as all the Beothuk vocabularies are

which I have seen. The manuscript has haddabothie body instead of had"

dabolhic, molheryet cream jug for motheryet, adademiuk spoon for adadi-

miute, jigganisut gooseberry instead of jiggamint ; but. in many instances,

appears to have a more original form preferable to the one copied by Mr.

Howley, which I have utilized, as in giwashuwet bear for gwashuwet,

• Principal of McGill College, Montreal.
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atbo-onut twenty for dtho-onut, and in some instances has two words for

one English term, as in ankle moosin, a/idlgei-je-bursut
;

(to) bite boshoo-

dik or boshwadit ; boat and vessel adotlie, or odeothyke ; and what will bo

found under head, man, moon, stocking!^, sun, teeth, woman, woodpecker.

This vocabulary is arranged alphabetically after the English terms,

which stand before their Beothuk equivalents, and contains many terms

new to us, which corroborates the supposition previously advanced by

me, that the original Cormack vocabulary must have been more extensive.

To insert all the two hundred and twenty-eight terras of this new " re-

cension" of the Cormack collection in bulk into the list to be given below,

would have the result of increasing the confusion already existing in the

wording of the Beothuk terms. Therefore, I have omitted not only those

terms which are written alike to the terms which stand first in my list of

1885, pp. 415-424, but also those which rest upon an evident error of the

copyist, as mamirualteek houses for maramateek, berroieh clouds for

berroick, moocas elbow for moocus, etc.

It is probable, that W. E. Cormack made several copies of his vocabu-

lary himself, which differed among each other, or were written in an

illegible hand ; this would explain many of the "lectiones varitK " w^hich

now puzzle the Beothuk student, and cause more trouble to him than it

does to edit a Roman or Greek author from the mediteval manuscripts

with all their errors and mistakes.

THE CLINCH VOCABULARY.

A vocabulary of Beothuk has just come to light, which appears to be,

if not more valuable, at least older than the ones investigated by me here-

tofore. It contains one hundred and twelve terms of the language, many
of them new to us. It was obtained, as stated, by the Rev. John Clinch,

a minister of the Church of England, and a man of high education,

stationed as parish priest at Trinity, in Trinity Bay, Newfoundland. The
original is contained in the " Record Book, " preserved in the olBce of

Justice Pinscnt, D.C.L., of the Supreme Court at Harbor Grace, and it

bus been printed in the Harbor Grace Standard and Conception Bay
Adzertiter, of Wednesday, May 2, 1888, some biographic and other notes

being added to it in \\w number of May 12.

Among these the following will give us a clearer insight into the ques-

tion of authenticity of Clinch's vocabulary. John Clinch was born in

Oloucestcrshlre, England, and in early youth studied medicine under a

praoiitioner at Cirencester, where he became a fellow of Dr. Jenner, who
discovered the celebrated spccillc against small-pox. In those times, no

law compelled a man to undergo e.xuminations for diplomas ; eo Clinch

migrated to BonaviHta, Newfoundland, and establifslu'd himself there in

1775 as a phyttician, but in 1788 removed to Trinity. He.sidfs his practice,

ho c«>nduclcd scrvicca in church, was ordained deacon and priest in Lon-

don, in 1787, tbeu worltod over thirty years at Trinity In his snored calling,
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until bis dealli, which must have occurred about 1827. He has the merit

of introducing vaccination upon that island, and there are people living

now who were vaccinated by him. He was also appointed to judicial

charges.

Simultaneously with Mr. Clinch, a Beothuk Indian stayed in that town,

known as John August. Tradition states that he was taken from his

mother when a child and brought up by a colonist, Jeffrey G. Street. He
then remained in Street's house as a faithful and intelligent servant, and

when arrived at manhood was entrusted with the command of a fishing

smack manned by whites. Frequently he obtained leave to go into the

country, where he probably communicated with his tribe. The parish

register of Trinity records his interment there on October 29, 1788.

As there is no other Beothuk Indian known to have resided among
white people of Newfoundland at that time, it is generally supposed that

Mr. Clinch, who lived there since 1783, obtained his collection from none

else but from John August. The selection of words differs greatly from

that in Leigh's vocabulary, but the identity of a few terms, which are

quite specific, as hiccups, sJiaking hands, warming yourself, induces ^Ir.

Howley to believe that he had Clinch's vocabulary before him. One

item in Clinch's list, " Ou-bee : her oicn name," seems to indicate that it

was obtained from a female. Indeed, in 1803, a Beothuk woman-was cap-

tured, presented to Governor Gambier, and subsequently sent back to her

tribe. Mrs. Edith Blake, in her article, "TheBeothuks," gives a descrip-

tion of her and of her presence at a social meeting at the Governor's

house, at St. John's.

[ have obtained a copy of the printed vocabulary through Mr. Howley.

It was full of typograpliic errors, and these were corrected by him with

the aid of a copy made of the original at Trinity by Mrs. Edith Blake,

who took the greatest pains to secure accuracy. The "Record Book"
states that Rev. Clinch obtained the vocabulary in Ooternor Waldegraves'

time, and the volume which contains it embodies documents of the year

1800 ; this date would form an argument against the supposition, that it

was obtained from the female captured in 1803. Below I have reproduced

all the terms of this vocabulary, as it surpasses all the others in priority,

though perhaps not in accuracy. The words are all syllabicated, but none

of them shows accentuation marks ; I have printed most of them in their

syllabicated form.

Capt. Robinson has consulted and partly copied the Clinch vocabulary,

as will be readily seen by a comparison of the terms in both.

PKOC. AMER. PHILOS. SOC. XWlrr. 132. B. PRINTED FEB. 12, 1890.
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THE THREE VOCABULARIES COMBINED.

Abbretiations.—CM. : The W. E. Cormack vocabulary from a Montreal

copy of the manuscript.

J. : The Jure vocabulary.

Xo letter : The Clinch vocabulary.

Words in parentheses contain the transciption- of vocables into my
scientific alphabet.

abenick gaping, CM.
abideeshook domestic cat, CM.
abus-thib-e kneeling.

adayook eight; ee-adajook eighteen,

CM.
adi-ab wood.

adjieich tioo ; ee-ajike twelve, adjeich

atho-onut twenty-tico, CM.
adothe or odeothyke boat, tessei.CM.

agamet buttons and money, CM.
ah-wadgebick, awadgebick (a'wa-

dshibik), middle finger, J.

amshut or yamyess get up, CM. ; cf.

kinnup.

anaduck sore throat, CM.
arrobauth Wood ; ashabooutte or ig-

gobauth (for izzobauth) blood,

CM.
atho-onut twenty ; adjeich atho-onut

twenty-two, CM.
bashedtheek six; ee beshedtheek

sixteen, CM.
bay-sot, buzot, besot, besut, to walk,

J.

beatliook Red Indian, CM.
beteok good night, CM.
boas-seek blunt, CM.
bobodish sea pigeon, J. ; bobbidish

pigeon, black guillemot, CM.
boddebinoot woman's bosom, C3I.

boo-it, buit (liii It), thumb, J.

bosboodik or boshwudit to bite, CM.
botonct - onlhermayet teeth, CM.

(onlhcrniuyul ulotu- inciins teeth ;

cf. below).

buggl»huma'n m«/i, .1., laik.i.sliiinia

orlxMikslilmun ma/i, CM ;push-

aman man.

buggishaml^h boy, .1.; bugasmeesh

wJiite boy, CM.
chee-a-shit groaning ; cheasit, CM.
chee-thing a walking stick.

cobthun-eesamut January, CM.
co-ga-de-alla leg.

coosh lip.

corrasoob sorrow ; snow (snow, by
confounding it with kausussa-

book ?).

cowasazeek July, CM.
cusebee louse ; casebeet, CM.
cush nails.

dabseek four ; ee-dabseek fourteen,

CM.
deshudodoick to blow, CM.
deu-is sun or moon (doubtful).

dia-ap fishing line.

dogemat or ashoog-ing (Howley :

ash-vog-ing) arroio, CM.
diummet, drummet (drum't), hair,

J.; don-ua (Clinch),

ebauthoo water ; ebanlhoo, CM.
eeraommoos, fmmawmoose (Ima-

mus), woman, J.

eemommooset, immomooset (lina-

musel), girl, J.

eewoin, dwoin (i'wo-in), knife, J.

;

3'ew-oiii a knife.

ejeedoweshin, edgedoweshin (edshi-

d()W(5-jhiii),/o/ci, J.

i'jil)idinish silk handkercJiief CM.
emeethook dogwood, CM.
erbli -bauth catching finh.

euano go out, CM.
c\'ii-i\\wi feathers.

gei-je burHut ; see mo<)siQ.

giggaremanot net, CM.
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giwashuwet bear, CM.
gosset stockings

;
gasaek, CM.

gotliieget ticklas, CM.
goun chin, CM.
gun or guen nose, CM.
hadda-bolhy body.

hadibiet glass, CM.
hados-do ding sitting.

lianamait si)oon.

lian-nan a spear ; first letter uncer-

tain.

ha the-may a bow.

liedy-yan stooping.

hods-misliit knee.

hod-thoo to shoot.

hod-witch /(^oZ.

hurreen and buz-seen a gun.

huzza-gan rowing.

ii-be ath yawning.

io-ushzath stars (doubtful).

is-shu, izhu, ishu (i'zhu), make haste,

J.

ite-ween tJiigh.

jibe thun (or.iib e-thun) atraporgin.

jigganisut gooseberry, CM.
yainyess ; see arashut.

yaseek one ; ee-yagiesk eleven, CM.
yeotlioduck nine ; ee-yeothoduck

nineteen, CM.
yew-one icild goose.

yew-why dirt.

keathut ;
gorathun (obj. case) head,

CM. ; hc-aw-thou"A«a(?, ke-aw-

thon your head.

kess-yet a flea.

king-abie standing.

kinnup, kinup, get up, J.

koo-rae lightning ; fire.

koothabonong - bewajowite Febru-

ary, CM.
kuis ; mangaronish sun, CM. ; kuis

watch, CM.
kuis and washewnishte moon, CM.
mady-u-a leaves.

raagorrm deer's horns, CM. '

mamasheek islands, CM.
niam-isutt alive, CM.

mimegemelhin shoulders, CM.; mo-

mezabethon shoulder.

raammadronitan lord bird, CM.
mammasamll dog, J. (mammasavit

is incorrect); mammasareet, ma-

moosernit dog, C3I. { reet false

for mit).

manioosemich puppy, CM.
manarooit blanket, CM.
mangaronish ; see kuis.

manjebathook beard (on page 421 :

bread, which is probably false ;

see annawhadya), CM.
mau-the-au-thaw crying ; cf. su-au-

thou.

meniajet arms, CM. (false for anm).
memet hand, CM.; memen (obj.

case) Jiands andfingers ; memaa
momastbus shaking hands.

me-ma-za tongue.

menome dogberries.

me roo-pish twine, thread.

midy-u then sneezing.

mithie coal.

mi &-wo{hfiying; me&oih flying,C^l.

mis muth ear.

moadamutt to boil, aa dinner, CM.
mom-au a seal.

mome-augh eyebrow.

moocus elbow.

moosin andgei-je-bursut ankle, CM.
mowgeenuck, mougenuk (niaud-

shiniik), iron, J.; mowageene
iron.

mudy-rau hiccups.

mud-ty bad (dirty); raudeet bad (ot

chamcter).

mush-a bauth oakum or tow.

nethabete cattle, CM.
nine knife, CM. (false for u-ine,

yewoin).

ninejeek five ; ee-ninezeek fifteen,

CM
n'o-mash-nush scalping.

now-aut hatchet.

obodfsh, obbodish, cat, J.; obditch a

beast; cf. abideeshook.
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obosheen warming yourself.

obseedeek gloves, CM.
odasweet-eeshainut December, CM.
od-au-sot rolling.

oddesamick, odd-essamick (odesa-

niik), little finger, J.

odemet ochre, C3I. (ochre mixed

with oil, emet, Howley).
onnas, onaus (o'nes), forefinger,

index, J.

oodzook seven; eeoodyook seven-

teen, CM.
oregreen (?) scissors, CM.
oreru ice, CM.; cf. ozeru.

osarate rowing, CM.
osweet (o'swit) deer, J. ; osweet,

CM.
Ou-bee (nom. pr. fem.) "her own

name."

ou-gen stone.

ou-nermish a little bird (species

of?),

outlieriuay teeth.

ow-the-je-arra-thunum to shoot an
arrow perpendicularly.

pa-pa de ndt*n a fork.

pau-sliee birch rind; paper.

peatha fur, fiair of beast.

pedth-ao rain.

pe-to-tho-risk thunder.

pig-a-thee a scub.

pisuu-wau lying.

podil>cac oar, CM. ; poodybeac an
oar.

poopusntut fish.

poorth thumb ; cf. boad.

popa-dish a large bird (species or?).

poMon the back.

pow-thce smoke; of. baasdic.

pug a-tliu8o beating; pug a tho

th rotring.

piiga 7.(m eating.

pug eiion to break a stick.

puth U'UUth alrep.

•h ibalh<M)ret trap, CM.
•hninye currants.

Hiiai)Hi-t; ten, CM.

shaub-ab-uno / have to throio your

trap.

shau-da-me partridge berries.

shebohowit ; sheebuint woodpecker,

CM.
sbe-both kissing.

shedbasing upper arm, CM.
she-ga-me to blow the nose; shega-

mik, CM.
shemabogosthue moskito (black fly),

CM.
shendeek (or sheudeek ?) three;

ee-shaedeek thirteen, CM.
shislh grass.

shucodimit Indian cup, CM.
sou-sot spruce rind.

stioeena thumb, CM.
su-authou singing.

su-gu-mith bird's excrement.

susut fold, partridge.

tapaithook canoe, CM. ; cf. thub-a-

thew.
tedesheet neck.

Ihe-oun tJie chin ; cf. goun.

thub-a-thew boat or canoe.

lliub-wed gie dancing.

lis eu-thun toind.

traw-na-soo spruce.

lus-iiuig pin ; tus-mus needle.

lu-wid yie sxcimming.

waine hoop, CM.
washeu night, darkness, CM.
wasuniaw - eeseek Api'il, June, Sep-

tember, CM.
washuwnishte ; seekuisand w!\s1umi.

weshenicsh herring, CM.
who-ishme laughing.

widdun (widun or wUlin), asleep;

also euphemistically for dead.

woodrut fire, CM.
wothamashet rM/tntrtfl', CM.; wotha-

masheu running.

wooth-yan walking.

wyabick (wi'iyabik) ring finger, J.

xatrook husband. CM.
zoswcel partridge (willow grouse),

CM. (same word as susut).
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REMARKS ON SINGLE TERMS.

The ending -bauth occurs so frequently that we may have to consider it

as a suffix used in the derivation of substantives ; thus we have, e. g., izzo-

bauth blood, ersh-bauth catching fish, raushabauth oakum, tow.

emamoose woman, emamoset child, girl, resemble strongly the follow-

ing Algonkin terms : amemens child in Lenape (Barton), amosens

daughter in Virginian (Strachey, Vocab., p. 183). Ama'ma is mother in

the Greenland Inuit.

The sound I occurs but four times in the words which have come to our

notice : adolthtek, lathun, messiliget-hook, nadalahet. In view of the

negligent handwriting in which all of these vocabularies have reached us,

it is permitted to doubt its existence in the language.

menome dogberries is a derivative of manus berries, mamoose whortle-

berries, Rob., is perhaps misspelt for manoose. Cf. min grain, fruit,

berry, in all Eastern Algonkin dialects.

ozeru, ozrook, ice; E. Petitot renders the Montagnais (Tinn^) ezoge

by "gel6e blanche" (frost), t'en-zure by "glace vive." The resem-

blance with the Beothuk word seems only fortuitous.

poopusraut fish is identical with bobboosoret codfish (or bacalaos,

Mscr.).

pug-a-zoa eating ; the latter probably misspelt for heating.

stioeena thumb, CM., is misspelling of itweena, which means thigh, not

thumb.

The new ethnologic and linguistic facts embodied in this "Third Arti-

cle " do not alter in the least the general results which I deduced from

my two previous articles and specified in " Proceedings" of 1886, pp. 426

to 428. On the contrary, they corroborate them intrinsically and would

almost by themselves be sufflcient to prove that the Beothuk race and

language were entirely sui generis. By the list contained in this "Third

Article" the number of Beotliuk vocables known to us ia brought up to

four hundred and eighty, which is much more than we know of the ma-

jority of other American languages and dialects.

The violent hatred and contempt which the Beothuks nourished against

all the races in their vicinity seems to testify by itself to a radical difference

between these and the Algonkin tribes. The fact that we know of no other

homes of the Beothuk people than Newfoundland, does not entitle us to con-

jecture, that they were once driven from the mainland opposite and settled

as refugees upon the shores of that vast island. It is more probable that

this race anciently inhabited a part of the mainland simultaneously with

the island, which would presuppose that the Beothuks were then more

populous than in the historic period. Numerous causes may account for

the fact that we do not notice them elsewhere since the beginning of

the sixteenth century : fragmentary condition of our historic knowledge,
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rigorous colds, epidemics, want of game, famine, infanticide, may be wars

among themselves or with strangers. Some of these potent factors may
hare cooperated in extinguishing the Beothuks of the mainland, from

whom the island Beothuks must have once descended—while the tribes

settled upon Newfoundland may have increased and prospered, owing to

to a more genial climate and other physical agencies.

ENGLISH-BEOTHUK VOCABULARY,

alive mam-isutt.

ankle ; see moosin.

amis ; see memajet.

April wasumaw - eeseek.

arm, upper, shedbasing.

arms memajet.

arrow ; see dogemat.

asleep wi'ddun.

bad mud-ty.

back, tlu. posson.

beard ; see manjebathook.

bear giwashuwet.

beast : see obodish.

beast, hair or fur of, peatha.

beating pug a thuse.

birch rind pau-shee.

bird, a little (not specified), ou ner-

mish.

bird, a large (not specified), popa-

di^h.

bite, to, boshoodik.

black guillemot ; see sea pigeon,

blanket manarooit.

blood urrobaulh.

blote, to, deshudodoick.

blow the nose, to, she-ga-me.

bosom, woman's, boddebinoot.

blunt boas-scck.

boat mlothc, thub-a-lhew ; see eanoe.

body hadda botliy.

boil, to, V. trans., moudamQtt.

bow ha-thc-may.

boy buggihhnmUh.

break a stick, to, pug-c-non.

buttont agamet.

eanoe tapaithook ; thub-a-thew ; see

boat,

cat, domestic, abideshook ; obbodish.

cattle nethabete.

catching fish ershbauth.

chin goun, the-oun.

coal mithie.

crying mau-the-au-thaw.

currants shamye.

dancing thub-wed-gle.

darkness washeu.

dead widdun.

December odasweet - eesliamut.

deer osweet.

deer's Jiorns magorrra.

dirt yew-why.
dirty mud-ty.

dog ; see mammasamit.
dogberries menome.

dogwood emeethook.

ear mis-nuUh.

eating ; see pug-a-zon.

eight adayook.

eighteen ; see sight,

elbow moocus.

eleven ; see yaseek.

excrement of bird su-gu-miih.

eyebrow mome-augh.

feathers eve-nau.

February koothabonong - bcwajo-

wltc.

fifteen; see nincjeek.

fingers ; see mcmct.

finger, middle, ah-wadgcbick.

fire wood rut ; koo-rae.
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fish poopusraut.

fishing line dis up.

five ninejeek.

flea, a, kess-yet.

fly, to, mi-a-woth.

fool hod-witch.

fork, a, pa-pa-de-aden.

forefinger onnus.

fourteen ; see dabseek.

four dabseek.

fowl ejeedoweshin ; susut.

fur peat ha.

gaping abenick.

get up amshut ; kinuup.

gin, a ("a trap or gia"), jlb-e-thun.

girl eeraommooset.

glass hadibiet.

gloves obseedeek.

good nigJit beteok.

gooseberry jigganisut.

go out euano.

grass shislh.

groaning chee-a-shit.

grouse ; see zosweet.

gun, a, Imrreen.

hair diunimet.

hand memet.

handkerchief of silk ejibidinlsh.

hatchet now-aut.

head; see keathut.

herring weshemesh.

hiccups mudy-rau.

hoop waine.

husband zatrook.

ice oreru ; ozeru.

I have to throw your trap shaub-ab-

un-o.

index onnus.

Indian cup shucodimlt.

iron ; see mowgeenuck.
islands niamasheek-

January cobthun - eesaraut.

Jane wasumaw - eeseek.

July cowasazeek.

kissing she-both.

knee hods-mishit.

kneeling abus-thib-e.

knife ; see eewo-in, nine.

laughing who-isli-me.

leaves niady-u-a,

leg co-ga-de-alla.

lightning koo-rae.

lip coosh.

little finger oddesamick.

lord bird marainadronitan.

louse cusebee.

lying pis-au-wau.

man buggishama'n.

make haste is shu.

money ; see buttons,

moon deu-is ; kuls.

moskito shemabogosthue.

nails cush.

neck tedesheet.

needle tus-mus.

net giggaremanet.

night washeu.

nine yeothoduck.

nineteen; see nine,

nose gui), guen.

oakum mush-a-bauth.

oar podibeac.

ochre odemet.

one yaseek.

Oubee ; nom. pr. fem.

paper pau-shee.

partridge susut ; zosweet.

partridge berries shau-da-me.

pigeon ; see sea pigeon,

pin tus-mug.

puppy mamoosemich.

rain pedthae.

Red Indian beathook.

ringfinger wyabick.

rolling odausout.

rowing huzza-gan ; osarate.

^running w^ot amashut.

scab pig-a-thee.

scalping no-mash-nush.

scissors : se oregreen.

seal, a, raom-au.

tea pigeon bobodish.
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September wasumaw - eeseek.

seven oodzook.

shaking hands; see memet.

shoot, to, hod-tboo.

shoot, to, an arrow perpendicularly,

ow-the-je-arra-tbunum.

slwulder ; see mamegemelhta.

singing su-au-lbou.

sitting bados-do-ding.

six basbedtbeek.

sixteen ; see six.

sleep putb-u-autb.

smoke poss-tbee.

sneezing midy-u-tbeu.

snow; see corrasoob.

sore throat anaduck.

sorrow corrasoob.

spear ; see baD-nan.

spoon banamait.

spruce traw-na-soo.

spruce rind sou-sot.

standing king-abie.

stars io-usb-zatb.

stockings gosset.

stone ou-gen.

stooping bedy-yan.

sun kuis ; deu-is (?).

swimming tu-wid-yie.

teeth outbermay ; see botonet.

t€n shansee.

ticklas gotbieget.

thirteen ; see three.

thigh ite-ween.

tongue me-ma-za.

tow or oakum ; see oakum.

tJiread me-roo-pisb.

three sbendeek.

throwing ; see pug-a-tbuse.

thumb boo-it, poortb ; see stioeena.

thunder pe to-tbo-risk.

trap, a, jib e-tbun, sbabatbooret.

twelve; see tico.

twenty atbo-onut.

twenty-two ; see two.

titine mu-roo-pisb.

two adjieicb.

vessel adotbe.

walk, to, bay • sot ; woolb-yan.

walking stick cbee-tbing.

warming yourself obosbeen.

watch, a, kuis.

water ebautboo.

wild goose yew-one.

willow-grouse zosweet.

wind tis-eu-lbun.

woman eetnommoos.

wood adi-a.b.

woodpecker sbebobowit.

yawning ii-be-atb.

your, in : "your bead;" seekoatbut.

The Eye, Ocular Muscles and Lachrymal Olands of the Shretc-mole

(Blarina talpoides Ch-ay).
I

By John A. Ryder.

{Read btfore tJu American Philosophical Society, January S, 1S90.)

A* far as I am aware, tbo minute anatomy of tbe eyes of tbo American
Soricidae or Bbrcw-mice has been but little studied. Ucccntly I bave had

an opporiuniiy to obtain tbc eyes of tbc short-tailed shrew-mole, Blarina

UUpoides, and thinking tlicir anatomy migitt present something novel,

they were cut into series of sections. These disclosed the peculiarities to

t)e mentioned later.

Tltc eyes were dlttected out. and, u tbo sequel proved, together witli

the uninjured lachrymal glands and ocular muscles.
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The ej'e and gland together measured 2.5 mm. in the longest diameter,

and about 1.5 mm. thick, and nearly 2 mm. wide. The form of the whole

mass was that of a depressed oval. So far as the evidence goes, that can

be derived from the sections, it indicates that the ocular muscles do not

reach the skull, and that the eyes are no longer under the control of the

same kind of a muscular mechanism as is found in other mammals. In

fact, the tendons and muscles of the snout seem to completely cover the

skull in the region of the orbit. Indeed so slight is the attachment of the

eyes to the skull, that in removing the skin from the head but little diffi-

culty is found in removing the eye-ball and lachrymal gland with the

former. In Scalops, our common mole, this happens with still less dif-

ficulty.

The whole eye-ball in i?^«n«a measures 0.9 mm. in diameter or consider-

ably less than one-twenty-fifth ofan inch. The lens is well developed and is

very large in proportion to the whole eye-ball, measuring more than half the

diameter of the latter. Consequently there is but little aqueous humor,

and also but little vitreous, since the lens fills nearlj' the whole of the

chamber of the ball. The cornea is thin, very convex, and approximates

the lens anteriorly. At the edge of the cornea there is no thickening of

the sclerotic, such as occurs in the eyes of other vertebrates as a result of

the development of the ciliary muscles or apparatus of accommodation.

This apparatus is obviously very rudimentary and defective, from which

it may be inferred that the power of adjustment of the lens for different

ranges of vision is poorly developed in Blarina.

There is a retinal coat of pigment and a choroid coat, which latter

extends for a little distance over the optic nerve. The thickness of the

sclerotic, choroid and retinal layer of pigment taken together is not over

a fourth of the total thickness of the retina, thus showing other strong con-

trasts in respect to the development of the tunics of the eye-ball in other

forms of vertebrates.

The total thickness of the retina is nearly a third of the total diameter of

the eye-ball, and is developed as far forwa'rd as the ciliary region, th(mgh

it is tliickest a little behind this point. The usual number of layers are

discernible in the retina, and it is perforated as usual by the very slender

and diminutive opiic nerve, which is only .07 mm. in diameter. The
retina is therefore developed as usual, though the rods and cones were not

well enough preserved in my materials to be certainly made out. At any
rate, it is clear that such an eye may still be more or less functional as a

visual organ even though obviously degenerate in some respects. The
number of retinal elements is absolutely and relatively much less, how-
ever, than in a larger eye where the arc covered by the retina is part of a

larger circle than in Blarina. There is a well-defined iris and pupil.

The lachrymal gland is many times larger than the entire eye ball. Its

duct opens into the conjunctival cavity.

The muscles of the eye consist, first, of a choanoid muscle or retractor

of the bail. It is inserted upon the sclerotic in a circular manner near

PKOC. AMEB. PHILOS. SOC. XXVIII. 133. C. PRINTED FEB. 25, 1890.
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the entrance of the optic nerve ; it extends back and its origin is lost in the

connective tissue of the lachrj'mal gland. No definite account of the

recti muscles or of the oblique muscles can be given here. All that my
sections disclose is the fact that muscles which are apparently the homo-

logues of the recti are inserted upon the sclerotic nearly as far forward as

the ciliary region. These muscles, like the choanoid, pass backward to

arise from the connective tissue of the lachrymal gland with which they

blend and in which they become lost, or they join a relatively thick

muscular tunic composed of voluntary muscular fibres which invests

nearly the whole lachrymal gland.

This muscular investment of the lachrymal gland suggests that the

function of such a muscular apparatus is to compress the tear gland and

force its secretion over the eye-ball, and to thus wash away any dirt which

may find its way imder the very much reduced eye-lids, the opening in

which is scarcely half a millimetre wide.

The foregoing brief sketch cf the anatomy of the eyes of one of the

commonest of our American shrew-mice suggests much in the way of

further study. The remarkable and apparently voluntary mechanism for

compressing the tear gland is evidence distinctly against the conclusion

as resi>ects at least our North American shrews, reached by ^Ir. Darwin

in regard to the Tucutuco or Clenomys of South America, in which case he

suggests that the repeated irritation and inflammation of the eyes of these

burrowing rodents, due to the dirt or sand which found its way beneath

the lids, would aid in rendering the eyes inofticient, and in the course of

generations abortive, as they are sometimes found to be. It is clear that

if ibe interpretation of the (unction of the muscular investment of the

tear gland in Bhtrina here suggested is correct, that in this case, at least,

there is a direct and very special structural provision by which irritation

from the presence of sand or dirt in the eyes, as a consequence of a bur-

rowing habit, may be guarded against in the most efficient manner con-

ceivable.

That the eye of Blarina, as a whole, has suflered from degeneration

may be inferred with certainly from tlie diminutive size of the eye-ball

and optic nerve, and the evidence furnished by the muscles suggests that

while the eyc-lmll is no longer rotated in precisely the manner which
obtains hi other forms, it Is clear that there are ocuh\r muscles, and that

the oye is capable of adjustment lor the direction of vision, though it is

evident that the muscleH which eirucl such an adjustment no longer arise

directly from llio skull, as in all oilier normal forms ot the eye of verto-

bmtes. The extra tunic of voluntary muscular fibres Investing the lach-

rymal gland seems to be something which has been superadded to the

optic apparatus of Blarina, which, like the relatively large lachrymal

gland itself, is really an Indication, of specialization to meet the require-

menu of •peoial conditioot of llle.
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Description of a New Species of CaroUia and Remarks on CaroUia

hrevicauda.

By Harrison Allen.

{Read before t?ie American Philosopldcal Society, December 6, 1889.)

CaroUia is one of the most common of the South American leaf-nosed

bats. Notwithstanding its wide range of distribution (it is found from

Mexico to the southern limit of Brazil, including the Antilles), the t_j'pe

of the genus is that of the single species also. I have recently examined

this form

—

CaroUia brevicauda—with the object in view of determining

whether or not an example of CaroUia in the collections of the National

Museum might prove to be new.

The facts which led me to suppose that this might be the case were the

following

:

Tlie specimen was smaller than G. brevicauda, the color was of a light

chestnut brown tint, instead of the ashy shade of C. brevicauda. The in-

terfemoral membrane was not incised. The nose-leaf was relatively small,

delicate, with entire, rounded nostrils, and the lower border sharply de-

fined to a point near the median line, where a small naked space alone

was seen.

I have had a knowledge of these facts for a long time, but I hesitated

to describe the form as new, for in general appearance in the proportions

of the membrane, in the form of the ear, in the markings of the wing

membranes and the shapes of the terminal phalanges, the two forms ap-

peared to be essentially the same. I had but a single specimen—a young

male from Costa Rica. I concluded that before describing it an examina-

tion of all the specimens of CaroUia should be made. A large number of

specimens of the genus Avcre available for the purpose from the collections

of the Museum of Comparative Zoology, but unfortunately nine only of

the twenty -six examples were in good condition.

From among these a young male was found, and I was thus able to

show that the smaller size of the specimen, as well as the difference of

coloration of the new form, as comjmred with the old, were not due to age.*

As a result of this examination, I venture to describe the single example

as a type of a new species in the following language :

Cakollia castanea, n. sp.

Smaller than C. brevicauda. Fur long and silky.

Above, lustrous light chestnut brown at basal one-

half and at the tip. The intervening portion is yellow

brown (old gold). Below, the same colors prevail,

excepting that over the abdomen and pubis the brown-

ish tip is absent and the body of the hair not golden.

There is no hair on the forearm (the parts are slightly

*The teeth were all erupted, the epiphyses of the radii, metacarpals and phalanges

were united to their shafts, but the tibia was slightly flexible and the foot was covered by

a looser skin than is seen in matured individuals. It is not always easy to determine the

age of bats.
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rubbed), and scarcely any on the dorsum of the metacarpal bone of the

thumb. The distribution of the hair on the wing membrane is as in C.

brevieauda.*

The general form of the auricle as in C. brevieauda, but is proportion-

ately longer. The outer border is more emar'ginate. When the auricle

is laid on the head, it reaches a point as far as the end of the muzzle. The

tragus is obscurely acuminate ; the inner border, therefore, not straight,

but the apical half abruptlj"^ narrowed. The outer border crenulate,

rath'er than pectinate. The basal lobe and the process above it well de-

veloped. The nose-leaf is more delicate than in G. brevieauda. The height

is 7 mm.; the breadth 4^ mm. The lower border is much more distinct

than in C. brevieauda. The nostrils are rounded, well defined, and not

continuous with a concavity on the outer border. f The warts on the

mentum are arranged in three obscurely disposed rows, the middle one

being the larger, but none of them are elongate. The tail reaches to a

point opposite the knee.

Skull. The general proportions ofthe skull are the same in the two species.

The brain case at the procephalon is inflated and the temporal crest does not

extend over the inflated part. Hence the impressions for the temporal

muscles are not defined on the frontal bone. The upper border of the

ADterior nasal aperture is on a line with the canine tooth. The distance

between the lachrymal ridges is greater than between the lachrymal

ridge of one side and the corresponding central incisor. The distance from

the last maxillary molar to the posterior limit of the nasal chamber is less

than the distance from tlie point last named to the end of the long endo-

pterygoids. The palatal rugtc are more trenchant, curved and wider

apart opposite the premolars, than is the case with C. brevieauda.

Teeth. The number of the teeth is the same as in C. brevieauda, viz.

:

a 1 a 3 16

The maxillary central incisors touch their entire lengths.^ The lateral

• The ftir of C brevieauda ii described as follows

:

Above, moderately lonji only. The base 1h pliinibooiis, the tip brown, nnd the liil(>rine-

dbUc part imllld—uluioNt white, liclow, the fur i.s sliort, ptuinbeoiis at basiil liiill', iiiid of

the pecullur luouMu Kmy lui ol\i-n .toeii in I'liyllostoniidie. (i. K. Dobson (Cut. Cliir. ]ir.

lloa., 1K7S) deaeribe* the fur us brown iilH>vc nnd benenth. None of tlie nine xpooiinons

exMnined wereio marked. The brown iu<|H>et of the nnimnl m neen in spirit is much
more apparent than when ilrle<l. The no«e-li>nf ia coven-il with ftn(> Nhort IuiIi-m on both

Idea. The back of the thumb la denavly eovered with Hhort hair in V. breviaiwln.

t The nuatrtla are oval In otitline, are not Be|»iirablo fn>nt the outline of the nose-leaf

above, and are contltaimDi with n eonenvlty (na one H{H>akH of a month of a iiUcher behiK
coocsTe), on Ihu outer Iwnler. The peeuliurlty Just named la beat wen l)y lioUlinK tho

•pectmmi wi aa to keep the vertex of the head npwimi, tho observer looking downward
(hwi the Up lo tho Imuk) of the nnaedoaf.

to. K. Dobaon (Cat. Chlr. lir. Mua., 1878) givoi thia aaa oharaotor of C. brei'lcauda.

, tttf txamlnatlan*. 1 ennnot agree with thIa writer. The teeth exhibit a A-»hai)ed

I betWMU the cutting edge*.
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incisors are very small and are free from both the central incisor and the

canine. The first premolar is distinctly caniniform and does not touch

either the canine or the second premolar.

The mandibular second premolar does not touch the third premolar.

The distance from the anterior border of the canine to the first molar is

3 mm., a distance over i mm. greater than that from the anterior border

of the canine to the central incisors.

Measurements. mm.

Head and body (from crown of head to base of tail) 44

Length of arm 25

" forearm 33

First diffit I
Length of first metacarpal bone 4

1 " first phalanx 8

o d d'fy't J
Length of second metacarpal bone. . .

.

26

1 " first phalanx 3

Third digit.,

Length of third metacarpal bone 33

" first phalanx 16
" second phalanx 20
" third phalanx 10

(Length of fourth metacarpal bone 30

first phalanx 13

" second phalanx 11

{Length of fifth metacarpal bone 33
" firstphalanx 11

" second phalanx 10

Length of head 15

Height of ear 15
" tragus 6

Length of thigh 11

" tibia 13
" foot 10
" interfemoral membrane 15

tail 8

Costa Rica. Collections of National Museum. Collected by J. C. Zele-

don.

The nine specimens of 0. brevicauda, which formed the basis of my
study, were chiefly interesting from the measurements which were made
of the peripheral parts. These are arranged in tabular form (p. 22).
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With the exception of the foot, which is constantly 11 mm. long, all the

measurements are subject to variation—indeed, no two specimens in all

respects are alike. This statement is made while making due allowance

for the difficulty in takingsome of the measurements, as for example those

of the thigh and of the membranous expansions. Specimens which had

been macerated in weak alcohol were rejected. But among those which

were accepted it was not always possible to determine (owing to the con-

traction of the tissues), the exact extent to which the parts should be ex-

tended, so as to represent as far as possible the position of the wings in

flight. One of the most interesting measurements is that of the width of

the third digital interspace. This space, so small in Pteropidse, Molossi,

and in Noctilio, is wide in Phyllostomidse, excepting Phyllostoma. An-
other interesting feature is the extent of the incision on the free margin of

the interfemoral membrane." In well-preserved specimens of C. brecicauda

the incision is conspicuous, while in the type of C. caslanea, which is also in

good condition, the incision is absent. Yet in slightly macerated speci-

mens of C. brevicauda the incision disappears, showing that it is a charac-

ter which is dependent upon tonicity and not on any distinctive structural

peculiarities, and cannnot, therefore, have much value. One of the marked
ranges of measurements is seen in the length of the tail. The shortest tail

is 5 mm. long and the longest 7 mm. The tip of the tail answered in three

specimens to the middle of the femur, in four to the junction of the middle

with the lower third, and in two lack one-fifth only in being as long as

the femur. In none, therefore, was the tail as long as in the single exam-
ple of V. castanea.

The length of the thigh varies from 12 mm. to 15 mm. Hence the rela-

tive lengths of these quantities will be also variable, especially so since even

in the same individual the length of the tail does not tautogeuize* with

the length of the femur. The length of the tibia—a character of value in

Cheiroptera—varies from 14 mm. to 18 mm.
The length of the forearm, perhaps the most important single measure-

ment which can be taken, varies from 35 mm. to 40 mm.
The following includes the variations of the manus and their range :

mm. mm. mm.
First metacarpal from 4 to 6 Range 2

Second " " 24 " 35 " 9

Third " " 33 " 37 " 4

Fourth " •• 32 " 36 " 4

Fifth " " 35 " 37^ " 2^
First phalanx first digit " 4 " 6 " 2

fFirst " second". " 3 " 6 " 3

First " third " " 13 " 17 " 4

* Tautogeueiiy—a word introduced by Prof. RoUeston as a more correct term in this

connection than corelation.

tAn apparent anomaly exists on the left side of specimen No. 3993. Thera are two
phalanges to the second digit.
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of that species. The metacarpal of the first digit is of the same length in

one specimen of C. brevicauda, while the first phalanx is shorter than in

any.' The head is shorter while the ear is longer. The tragus remains

the same in the two species. The thigh and the leg are both shorter in

C. castanea, while the tail is absolutely longer by 1 mm.
The proportion ol the widths of the second, third and fourth interdigital

spaces is shown to be subject to variation. Specimens numbered 3129,

;{231, 3128, 3230, 3229, and 4192 are of those in the best condition ; and it

is seen that the differences are less than in the remaining specimens.

But after all possible sources of error are eliminated, it will be seen that in

three only of C. brevicauda (the males, Nos. 3230, 3229, 4193—and thus

suggestive of sexual distinction) is the difterence between the widths ot

the second and third spaces less than 10 mm., while in the single example

of G. castanea (also a male), the difference amounts to but 9 mm.
In this connection I may allude to the value which attaches to the last-

named measurements in the study of the Cheiroptera.

If a specimen of a bat, which is preserved in spirit, is so held in the hand

that the wing is supported in the position of flight, it will be seen that the

intervals between the metacarpal bones hold a definite relation to each

other.

The width of tlie spaces between the metacarpals, now being recorded

(the measurements are taken at their widest parts), it will be seen that

the second interspace is the narrowest and the fourth the widest. In this

way a formula may be stated. It is proper to add the length of the fore-

arm to the formula, since this measurement is one of relative constancy

and is of importance in framing the diagnosis of the species.

Examination of the table herewith presented exhibits at a glance the

marked contrasts which obtain in the Phyllostomidae in the composition

of this formula.

It is especially interesting to note the difference which exists between

the widths of the second and the third interspaces. It will be observed that

no two formuhe are alike, nor is any fixed ratio preserved between the

formula; of genera which are allied. Nevertheless the measurements are

sufficiently distinctive to warrant the recommendation that they be taken

in all discriminating studies, not only of the Pbyllostomidse, but of the

entire order.

Formula of the Widths of Second, Third and Fourth Interspaces in the

Genera of Phyllostomida.

II in IV Forearm. Differ'ebet. in &iv
mm. mm. mm. mm. mm.

Lophostoma 7 17 18 49 . 1

Schizostoma 3 16 21 33 5

Macrotus 3 15 23 44 7

Desmodus 2 31 37 53 10

Vampyrops 3 17 37 36 10

PKOC. AMEB. PHIL08. SOC. XXVIII. 133. D. PUINTED FEB. 25, 1890.
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II III IV Forearm. Difter'e bet. iii & iv

mm. mm. mm. mm. mm.
Sturnira 3 '21 31 38 10

Chilonycteris 1^ 15 17 40 12

Carollia 5 20 33 26 9-12

Vampyrus 16 41 53 105 12

Lonchoglossa 3 19 32 S3 12

Monophyllus 3 17 34 33 14

Artibeus 4 21 39 51 18

Brachyphylla 3 25 43 64 18

Mormoops 3 16 35 50 19

Phyllostoma 4 29 62 81 45

The study of measuremeDts has givea valuable results in the study ot

the human cranium and has enabled anatomists to come to definite con-

clusions respecting tlie validity of cliaracters even when derived from

scanty and imperfect material.

No reason can be urged wliy similar metliods may not prove acceptable

in describing a new species of mammal.
Extended observations on a number of examples of allied species

enliance the value of those upon which it is proposed to announce a new
one.

The folJowing table Includes tlie formulae in families other than the Phyllostomidaj

:

Rh>'nchonycteris 5 16 25 ,40 9

Cynopterusmarginatus 10 18 27 58 S)

VoBpertllio murinus 2 11 31
,

59 10

Epomophorus fninqueti .... 13 21 39 83 11

Rhinopoma 3 13 80 64 17

Atalapha J^ 9 26 37 15

MoloMUS nifus a 5 85 46 80

NocliUo 2 13 58 83 45

Pteropus edwardBii 18 17 69 145 52

Slated Meeting, January S, 1890.

Present, 10 members.

President, N[r. b"uAi>:Y, in the Chair.

CorreepondeQce wan submitted as follow.s:

Letters acknowledging oloctioii to membership from Mr. A.
Sydney Hiddlo and Dr. George Kriebis, Phihulelphia ; Dr. C
C. Abbott, Trenton, N. J. ; lit. Rev. John J. Keano and Hon.
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Fernando Cruz, Washington, D, C. ; Hon. J. M. Le Moine,

Quebec, Canada.

The San Francisco Pubhc Library was, on motion, placed

on exchange list to receive Proceedings and Transactions.

The Brooklyn Entomological Society communicated a

change of address to No. 200 Washington street, Brooklyn.

The decease of members was announced as follows

:

Dr. Charles A. Ashburner, Pittsburgh, Pa. (b. February 9,

1854; d. December 24, 1889).

Dr. James H. Hutchinson, Philadelphia (b. 1834 ;
d. Decem-

ber 27, 1889).

Hon. George H. Boker, Philadelphia (b. October 6, 1823

;

d. January 2, 1890).

On motion, the President was authorized, at his discretion, to

appoint suitable persons to prepare the iisual obituary notices.

The President reported that he had appointed Hon. Richard

Vaux to prepare the obituary notice of the late Franklin B.

Gowen, and the appointment of Hon. James B. Angell to pre-

pare the obituary notice of the late Henry S. Frieze, and that

the same had been accepted.

The clerks and judges reported that at the annual election

for officers and council, held this afternoon, the following gen-

tlemen had been duly chosen

:

President.

Frederick Fraley.

Vice- Presidents.

E. Otis Kendall, W. S. W. Ruschenberger, J. P. Lesley.

Secretaries.

George F. Barker, Daniel G. Brinton, Henry Phillips, Jr.,

George H. Horn.

Counselors {for three years).

Daniel R. Goodwin, William A. Ingham, Thomas H. Dudley,

Robert Patterson,
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Curators.

John R. Baker, Patterson DuBois, J. Cheston Morris.

Treasurer.

J. Sergeant Price.

Mr. Henrj Phillips, Jr., was nominated for Librarian, and

the nominations were closed.

Dr. A. S. Gatschet presented tlirougli the Secretaries a

'• Third Article on the Beothuk Indians,"

Prof. Ryder presented a paper on " The Eye, the Ocular

Muscles, and the Lachrymal Glands of the Shrew-mole."

Pending nominations Nos. 1203, 1201 and 1205, and new
nominations Nos, 1206 and 1207 were read.

And the Society was adjourned by the President.

Stated Meeting^ January 17, 1890.

Present, 20 members.

President, Mr. Fralet, in the Chair.

Dr. George Friebis, a lately elected member, was presented

to the Chair, and took his seat.

Correspondence was submitted as follows:

A letter from Dr. Antonio Pefiafiel (Mexico), announcing

that his address would be, for some time to come, Berlin,

Prussia (Kupfergraben 4).

Accefwions to the Library were announced from the

Acadumie des Sciences, Cracow, Austria; Physiologische

Gesellschaft, Berlin; Gartonbauverein, Darmstadt; Deutsche

Gesellflohaft fUr Anthropologic, Etlinologie, etc., Munich

Bavaria; Acad«'mio Royalo do Belgiijue, Bruxelles; Senator

Pietro Kllero, Bologna, Italy; Biblioteoa N. C, Firenze; R.

Acoademia dei Linoei, Rome; Ri^daction " Cosmos," Socidtda

de rEoaeigaemeat, Goograpiiie, Eihnographie, Ecole des
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Mines, Paris ; Geological, Astronomical, Meteorological,

Geographical Societies, Lords Commissioners of the Admiralty,

" Nature," London ; Natural History Society of Northumber-

land, Durham and Newcastle-upon-Tyne, Newcastle-upon-

Tyne ; Philosophical Society, Glasgow ; Geological and Nat-

ural History Survey of Canada, Montreal; Canadian Institute,

Toronto ;
American Academy of Arts and Sciences, Society of

Natural History, Boston ; Museum of Comparative Zoology,

Cambridge ; Brown University, Providence, R. L ; Yale

University, "American Journal of Science,"New Haven, Conn.

;

Entomological Society, Prof. W. Le Conte Stevens, Brooklyn
;

Cornell University, Ithaca ; New York Academy of Sciences,

American Chemical Society, New York Historical Society,

Rev. John Hall, D.D., New York ; College of Pharmacy, Frank-

lin Institute, Editors of the "Medical and Surgical Reporter"

and the " Medical News," Prof. H. D. Gregory, LL.D., Phila-

delphia
; U. S. Naval Institute, Annapolis; Maryland Institute,

Baltimore; U. S. Engineer Office, Department of the Interior

and of State, Commissioner of Education, U. S. Fish Commis-

sion, Mr. Lester F. Ward, Col. Garrick Mallery, Washington,

D. C.

Photographs were received from II Marchese de Gregorio

Palermo, and Dr. R. H. Alison, Ardmore, Pa.

The deaths of the following members were announced :

J. H. C. Coffin, U.S. N., January 8, 1890, Washington, D.C.

set. 75.

William D. Kelley, M. C. (of Philadelphia), at Washing-

ton, D. C, January 9, 1890 (b. April 12, 1814).

The stated business of the meeting was then taken up, and

Henry Phillips, Jr., was unanimously reelected Librarian for'

the ensuing year.

On motion, the President was authorized to appoint at his

leisure the Standing Committees of the Society, which he sub-

sequently appointed as follows

:

Finance.

William B. Rogers, Philip C. Garrett, C. S. Wurts.
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Puhlication.

Daniel G. Brinton, George H, Horn, Samuel Wagner,

Patterson DuBois, Horace Jayne.

Michaux Legacy.

Thomas Meelian, J. Sergeant Price, Aubrey H. Smith,

William M. Tilghman, Isaac Burk.

Ball

J. Sergeant Price, William A. Ingham, Charles A. Oliver.

Library.

Edwin J. Houston, William V. McKean, Wm. John Potts,

Jesse Y. Burk, William H. Greene.

Henry M. Phillips' Prize Essay Fund.

Richard Vaux, Henry Phillips, Jr., William V. McKean,

Furraan Sheppard, Joseph 0. Fraley,

and

The President of the Society,

The Treasurer of the Society,
\
j

«^ oJi ICIO.

Dr. Harrison Allen made an oral communication on "The
Variations of the Forms of Human Teeth."

He stated that inonocuspidato teeth are those which first appear in any
given scries, iind lliat the bicuspidivtc and the multicuspidate forms are

(•Mnplicaiions due to additions to the nioiiocuspidale. lie claimed tliat the

quadrilubercular human molar resolves itself into two pairs of adjoined

cusps wliich are arranged endo-ectally, and not as he at one time stated*

into a iritubercular form to which is appended a rudimental fourth cusp.

lie also l>elieved that teeth when degenerated do not of necessity descend

along the lines of ascent. As a rule they infrequently do so. In his

opinion, degcnorati'd teeth (and these were illustrated from the orders of

(Miciroptcru, UcKlcnlia, and Primates) are all essentially alike, inasmuch

lis Ihoy exhil>it losses of characteristic details, while retaining the lateral

lliickcningH and c«)ntour lines. Some of these nmy be mimetic of the true

triiulwrcular molar. It is necessary to remember, that forms of teeth

when iNUMlog Into degeneration are in reality ex|)ressiou8 of teratological

phcnomona and have llillo or no laxonomic value.

• " I>oi>Ul CMIOM," DMMUbcr, 1874.
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Pending nominations 1203, 1204, 1205, 1206, 1207 and new

nomination 1208 were read.

Mr. Henry Phillips, Jr., presented some statistics relating to

the Society.

Dr. Oliver offered the following preamble and resolution

:

Whereas, It is both honorable and just that we, the present representa-

tivesof the American Philosophical Society, should show our affection and

regard for our illustrious founderand first President, Dr. Benjamin Frank-

lin, who died on the 17th day of April, 1790, be it.

Resolved, That we commemorate his life, his wisdom, his labors, and his

achievements by proper and fitting ceremonies becoming such an occa-

sion, on the 17th day of April, 1890 ; the form of the commemoration to

be referred to a Special Committee of five members, to be appointed by

the President, who shall be empowered to take all necessary action.

Which, after discussion, was adopted.

The President subsequently appointed as such Committee,

Messrs. Charles A. Oliver, Henry Phillips, Jr., Arthur Biddle

William John Potts and William H. Greene.

Dr. Morris made some remarks on the desirability of better

accommodations for the possessions of the Society. On motion

of Mr. Dudley it was

Resolved, That the President appoint a Committee of five members to

consider the whole subject, and to ascertain if the Society can obtain ad-

ditional space in the vicinity of its Hall, and that the President should

also be a member of the Committee.

The President subsequently appointed as such Committee,

Messrs. J. Cheston Morris, Thomas H. Dudley, J. Sergeant

Price, Richard Vaux and William P. Tatham.

A communication from the Chairman of the Committee on

the Michaux Legacy, in reference to an appropriation of

$150 towards the expenses of a scientific expedition about to

proceed to Mexico, was referred to the Committee to report

upon at the next meeting.

And the Society was adjourned by the President.
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Stated Meeting, February. 7, 1S90.

Present, 8 members.

Prof. Edwin J. Houston in the Chair.

Correspondence was submitted as follows :

Letters from Sir George G. Stokes, F.R.S., London, and Dr.

Friederich S. Krauss, Vienna, accepting membership in the

Society.

A letter from the Physikalisch-Oekonomische Gesellschaft

zu KcBnigsberg in Preussen, announcing the approaching Cen-

tennial Anniversary of its formation (February 22, 1890).

An invitation from Columbia College, New York city, N.

Y., to be present by delegate at the inauguration of Seth Low
as President, on February 3, 1890.

Letters of envoy were received from the K. Leopoldinisch-

Carolinische Akademie, Ilalle a. S. ;. Meteorological Office,

London.

Letters of acknowledgment were received from the Royal

Society of Victoria, Melbourne (129); Naturwissenschaftlicher

Verein des Regierungs-Bezirks, Frankfurt a. O. (129) ; K.

Leopoldinisch-Carolinische Akademie, Ilalle a. S. (129) ; Prof.

J. Victor Carus, Leipzig (127, 128); Societc des Sciences Phy-

siques et Naturelles, Bordeaux (129); Sir Monier Monier-

WilHam.s, London (128, 129); Hon. J. M. LeMoine, Quebec

(129, 130); Nova Scotian Institute of Natural Science, Hali-

fax (96-130, Catalogue, etc.); Anthropological Society, Wash-

ington, D. C. (125, 126, 127, 128); Prof. James B. Angell,

Ann Arbor (129); Geological Survey of Missouri, Jefferson

City (129, 130, Catalogue, etc.).

Letters of acknowledgment (130) wore received from the

Geological and Natural History Survey, Ottawa, Canada;

Univernity of Toronto, Canadian Institute, Toronto ; Maine

Historical Society, Portland Society of Natural History, Port-

land, Me. ; Northern Academy of Arts and Sciences, Prof.
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C. n. Hitchcock, Hanover, N. H. ; Mr. John G. Whittier,

Amesbury, Mass. ; Boston Athenaeum, State Library of Massa-

chusetts, American Statistical Association, Boston Society of

Natural History, Massachusetts Historical Society, Hon. Rob-

ert C. Winthrop, Boston ; Harvard College Library, Museum
of Comparative Zoology, Profs. Alexander Agassiz, Joseph

Lovering, Robert N. Toppan, Cambridge, Mass. ; Mr. James

B. Francis, Lowell, Mass. ; Free Public Library, New
Bedford; Dr. Pliny Earle, Northampton; Essex Institute,

Salem ; American Antiquarian Society, Worcester ; Rhode

Island Historical Society, Prof. Thomas Chase, Providence
;

Connecticut Historical Society, Hartford, Conn. ; New
Haven Colony Historical Society, Profs. H. A. Newton,

W. D. Whitney, New Haven, Conn. ; Profs. James Hall, Ed-

ward North, C. H. F. Peters, Clinton, N. Y. ; New York Hos-

pital, Astor Library, Dr. Daniel Draper, New York State

Library, New York Historical Society, Columbia College

Library, Prof. Joel A. Allen, Messrs. J. Douglas, R. W. Ray-

mond, Dr. J. J. Stevenson, New York ; Yassar Brothers' Insti-

tute, Poughkeepsie ; Oneida Historical Society, Utica ; U. S.

Military Academy, West Point; Mr. William John Potts,

Camden ; New Jersey Historical Society, Newark ; Prof. C.

F. Brackett, Princeton ; Dr. Charles B. Dudley, Altoona, Pa.

;

Academy of Natural Science, College of Physicians, Wagner
Free Institute, Pennsylvania Hospital, Numismatic and Anti-

quarian Society, Messrs. Harrison Allen, John Ashhurst, Rich-

ard L. Ashhurst, R. Meade Bache, Cadwalader Biddle, George

D. Boardman, W. G. A. Bonwill, Arthur E. Brown, Samuel

Castner, Jr., Henry C. Chapman, C. H. Clark, Thomas M.
Cleemann, E. D. Cope, Samuel Dickson, Patterson du Bois,

Persifor Frazer, F. A. Genth, Jr., Daniel R. Goodwin, Wil-

liam H. Greene, H. V. Hilprecht, E, J. Houston, Francis

Jordan, Jr., E. Otis Kendall, Joseph Leidy, Francis W.
Lewis, Morris Longstreth, E. Y. McCauley, F. A. Muhlenberg,

Isaac Norris, Charles A. Oliver, C. Stuart Patterson, C. N.

Peirce, William Pepper, Henry Phillips, Jr., Franklin Piatt,

Theodore D. Rand, George B. Roberts, W. S. W. Ruschen-

PKOC. AMBR. PHILOS. 80C. XXVIU. 133. B. PRINTED MA^ICH 1, 1890.
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berger, Lewis A. Scott, Aubrey H. Smith, Albert H. Smyth,

George Stuart, WilUam P. Tatham, William Thomson, H.

Clay Trumbull, David K. Tuttle, William H. Wahl, Ellis

Yarnall, Mrs. Helen Abbott Michael, Philadelphia ; Dr. Rob-

ert H. Alison, Ardmore ; Prof. E. B. Wilson, Bryn Mawr

;

Prof. Lyman B. Hall, Haverford ; Mr. Philip C. Garrett, Lo-

gan, Phila. ; Mr. J. Yaughan Merrick, Roxborough ; Mr. Bur-

net Landreth, Bristol ; Mr. Eckley B. Coxe, Drifton ; Dr.

Traill Green, Profs. James W. Moore, Thomas C. Porter, Eas-

ton; Linnean Scientific and Historical Society of Lancaster,

Pa. ; Mr. Peter F. Rothermel, Linfield ; Mr. John F. Carll,

Pleasantville ; Mr. Peter W. Sheafer, Pottsville ; Mr. M.

Fisher Longstretb, Sharon Hill, Pa. ; Philosophical Society,

Mr. Philip P. Sharpless, West Chester ; State Library of Penn-

sylvania; Mr. Andrew S. ^IcCreath, ILarrisburg ; Naval Insti-

tute, Annapolis, Md. ; Maryland Institute, Baltimore ; Library

of the Surgeon-General's Office, Anthropological Society, U.

S. Naval Observatory, Smithsonian Institution, Messrs. S. F.

Emmons, Albert S. Gatschct, Thomas J. Lee, Garrick Mallery,

Charles A. Schott, William B. Taylor, Lester F. Ward,

Washington, D. C. ; Virginia Historical Society, Richmond
;

Prof. John W. Mallet, University of Virginia
;
Prof. Lyon G.

Tyler, Williamsburg, Va. ; Elliott Society of Science and Art,

Charleston, S. C. ; Georgia Historical Society, Savannah

;

University of Alabama, Tuscaloosa; Prof. E. W. Claypole,

Akron, O. ; Denison University, Granville, 0. ; Society of

Natural History, Cincinnati Observatory, Hon. J. D. Cox,

Prof. James M. Hart, Cincinnati ; Rev. Henry S. Osborn, Ox-

ford, O. ; Dr. Robert Peter, Lexington, Ky. ; Atlieuionm,

Columbia, Tenn. ; St. Louis Academy of Science ; Profs. James

B. Angell, Alexander Winchell, Ann Arbor ; Gen. William

V. Rcynoldp, Col. William Ludlow, Detroit; Prof. John C.

Branncr, Little Rock, Ark. ; Davenport Academy of Natural

Sciences ; Iowa University Library, Iowa City ; Kansas State

HiHtorical Society, Washburn College, Topeka, Kans. ; Prof,

.loljn L. Campbell, Crawfordsvillc, Ind. ; Chicago Historical

Society, Newberry Library, Chicago, 111.; State Historical
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Society of Wisconsin, Madison ; Colorado Scientific Society,

Denver
;
Prof. Joseph Le Conte, Berkeley, Cal. ; Prof. Daniel

Kirkwood, Riverside, Cal.

Accessions to the Library were announced from the K.

Bohmische Gesellschaft der Wissenschaften, Prag; K. K.

Geologische Reichsanstalt, K. Akademie der Wissenschaften,

Vienna, Austria
; Gesellschaft fiir Anthropologic, etc., Deutsche

Geologische Gesellschaft, Gesellschaft fiir Erdkunde, Messrs.

Friedliinder & Son, Berlin ; Senckenbergische Naturforschende

Gesellschaft, Naturwissenschaftliche Yerein des Reg.-Bez.

Frankfurt a, M. ; Verein fur Erdkunde, K. Leopoldina Caro

lina Akademie, Halle a. S. ; Sociedade de Geografia, Lisbon

Meteorological Council, Society of Arts, Prof. B. Loewenberg,

London; Trustees of Prof James Henry, Dublin; Nova Sco

tian Listitute of Natural Science, Halifax; Natural History

Society, Montreal ; Theological Seminary, Andover ; Ameri-

can Statistical Association, Hon, Robert C. Winthrop, Boston;

Museum of Comparative Zoology, Prof. Samuel D. Scudder,

Cambridge, Mass. ; Essex Institute, Salem ; Editor of " The
Traveller's Record," Hartford

; Meteorological Observatory,

American Institute of Electrical Engineers, New York ; Mr.

William John Potts, Camden, N. J. ; American Pharmaceu-
tical Association, Wagner Free Institute, Editor of " The Nat-

uralist's Leisure Hour," Daniel G. Brinton, I. Minis Hays,

Henry Phillips, Jr., Philadelphia
; Pennsylvania Geological

Survey, Ilarrisburg ; Prof. Ira Remsen, Baltimore
; Treasury

Department, Smithsonian Institution, Department of the Inte-

rior, U. S. Coast and Geodetic Survey, Hydrographic Office,

Anthropological Society, Washington, D. C. ; Charles C.

Jones, Jr., Augusta, Ga. ; State Board of Health, Nashville,

Tenn. ; Public Library of Cincinnati ; State Historical Soci-

ety, Iowa City, la. ; Wisconsin Academy of Sciences, Arts,

etc., Madison ; Washburn College Laboratory of Natural His-

tory, Topeka, Kans. ; Los Angelos PubUc Library
; University

of California, Sacramento ; Observatorio Meteorologico-Mag-
netic© Central, Observatorio Astronomico Nacional de Tacu-
baya, Sociedad Cientifica " Antonio Alzate," Mexico ; Museo
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^[ichoacano, Morelia, Mexico; Deutsche Wissenschaftliche

Verein, Santiago, Chili.

The death of Gustav Adolph Him, Colraar, Alsace, Janu-

ary 14, 1890, aet. 7o, was announced.

Dr. Daniel G. Brinton presented a paper on " Etruscan and

Libyan Names."

Prof. Houston made a communication on " Muscular Con-

tractions following Death by Electricity."

Pending nominations Nos. 1203, 1204, 1205, 1206, 1207,

1203 were read.

On motion, the Society subscribed to " American Notes and

Queries," and ordered the purchase of the three previous

volumes.

Dr. Oliver reported the following preamble and resolutions,

which were adopted, and the same committee continued and

requested to make all the arrangements necessary to carry out

the same:

The Committee to which was referred the following preamble and reso-

lution :
" Deeming it bpth honorable and just that we, the present repre-

senlatieesof American Philosophical Society, should show our affection

and regard for our illustrious Founder and First President, Dr. Benjamin

Franklin, wlio died on the 17th day of April, 1790, be it resolved that we
commemorate his life, his wisdom, his labors and his achievements by

proper and fitting ceremonies becoming such an occasion, on the 17lh day

of Ai)ri), 1890 ; the form of the commemoration to be referred to a special

committee of five members, who shall be empowered to take all necessary

action," presented by Dr. Oliver at the meeting of the Society on the 17th

of January, 181)0, begs respectfully to submit the following report :

JtttoUed, That we commemorate in a becoming manner the approach-

ing Centennial Anniversary of the death of Benjamin Franklin.

Retolvtd, That a scries of short addresses upon his life, character and

work be delivered before the Society upon this occasion.

The Committee on the Michaux Legacy reported in favor of

an appropriation of $150 to assist the expedition of Prof.

Heilprin to invcHtigatc the forest growths of Mexico and

Yucutao; and on motion the amount was granted for the pur-

pose.



1890.]
*'

'

[Houston.

The Finance Committee offered the following resolution

whicli was adopted

:

Resolved, That J. Sergeant Price, Treasurer, be and he is hereby author-

ized to sell and transfer three thousand dollars of the loans of the City of

Philadelphia now standing in the name of the Society.

And the Society was adjourned by the presiding member.

On Muscular Contractions FoUomng Death by Electricity.

By Prof. Edwin J. Houston.

(Read be/ore tite American Philosophical Society, February 7, 1S90.)

Accurate data are wanting as to whether death resulting from accidental

contact with electric conductors conveying the powerful currents em-

ployed in systems of electric lighting or power distribution is, or is not.

practically instantaneous. Certain facts, however, are known which

show that when the nature of the contacts is such that the discharge

passes through the respiratory, the cardiac or the bmin centres, that true

physiological death, as evidenced by the complete failure of these centres

to perform their normal functions, and their inability to afterwards per-

form these functions, is practically instantaneous.

In cases of death from a lightning bolt, for example, instances are oa
record where death has been so nearly instantaneous that the bodies have

remained so nearly in the positions occupied during life that passers-by

have failed to recognizee the presence of death.

On the regaining of consciousness lost by a lightning discharge or a

contact with an electric conductor, the subject as a rule has no memory of

pain or sutTering, and in many instances is even ignorant of the cause of

the accident.

A fact, however, which appears to disprove that practically instanta-

neous physiological death follows a powerful electric discharge, should be

alluded to. In some instances, it has been observed that the body of the

person receiving the discharge showed prolonged convulsive muscular

contractions and contortions. The question thus arises, Do such muscular

movements necessarily prove actual suffering on tite part of the subject?

Do they 3ven necessardy prove the existence of life while they are taking

place? While, of course, the answer to this question must necessarily be

to a certain extent uncertain, the following considerations are offered to

show that in all probability such muscular contractions follow physio-

logical death, and are, therefore, unattended by consciousness orsufiering.

Two general cases of contact resulting in death may occur, viz.

:

1. A momentary contact, where the discharge is only temporary, as

in the case of the lightning discharge, or the case of a person falling against

the wires and tremaining in contact therewith but a few seconds or

fractions of a second.
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2. A prolonged contact where the current continues to pass through

the body for some time after death.

In cases of death by the first chiss of contacts, no convulsive move-

ments occur. Death results from physiological shock, or possibly from

changes in the nervous or muscular tissues.

In the second chiss of contacts, death in many cases probably occurs

practically instantaneously. The question then arises, How can the mus-

cular contractions be explained ?

The classic experiments of Galvani with the excised legs of recently

killed frogs prove conclusively that the p<assage of an electric current

causes convulsive muscular movements. The same phenomena, too, have

been observed in the human subject, as numerous experiments with the

bodies of criminals shortly after their execution have shown.

It would seem, therefore, probable, to say the least, that when the elec-

tric current continues to pass through the body of the subject after physio-

logical death has occurred, such convulsive muscular movements may
occur, and that, therefore, their existence do not prove suffering.

When a powerful current traverses the body, tetanus occurs, and mus-

cular movements in such parts cease. The nerve loses its sensibility, and,

if the current is too strong, changes occur in its structure or composition,

either as a result of polarization, or electrolysis, or otherwise, which pre-

vent it from being farther affected by the electric discharge. Since such

changes presumaldy occur in cases of death by electric dis^charges, it

would appear that muscular contractions would therefore be impossible

after death. A brief consideration of the manner in which an electric

current traverses the human body will show that such a conclusion is

unwarranted.

When the electrodes of any source are applied to any two parts of the

human body, a current passes through the body from the positive to the

negative electrode. The density of current that passes, or the current

strength per unit of area of cross-section, is diflerent at diflerent purls ot

the body. Those portions that lie in the paths of least resistance, which,

in general, arc situated in paths of least distance between the electrodes,

receive the denser and more powerful current, while those lying in paths

of greater resistance, receive weaker currents. In other words, in the

passage of the electric current through the human body, a diffusion of the

carrent occurs.

While, therefore, the nerves and muscles lying in thu direct path of a

fatal discharge may be almost instantly deprive\l of their sensibility by the

passage of the powerful and fatal discharge through them, the niM'vcs and

muscles which He in the pullisof less powerful currents may still retain

ihclr power of electric excitation.

It JH titoreforc probal)le, that in cases of prolonged fatal contact with

rlectrlc conductor, the ensuing convulsive muscular contractions do not

of nccosnity prove BufTering.

I ofTcr these views with Homo dIflUlonco from the standpoint of an

electrician rather than tiiat of a physlologUt.
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On Etruscan and Libyan Names. A Comparative Study.

By Daniel G. Brinton, M.D.

{^Read before the American Philosophical Society, February 7, i8go.)

§ I. Introductory. Libyan Epigraphy.

In October last (1889) I laid before this Society a series of con-

siderations drawn from the physical traits of the Etruscans, their

customs, arts and language, going to show that they were an oflshoot

or colony of the Libyans or Numidians of North Africa—that stock

now represented by the Kabyles of Algeria, the Rifians of Morocco,

the Touaregs of the Great Desert and the other so-called Berber

tribes.

So far as I was aware, this opinion had never been advanced

before, although it would seem a natural and obvious one. Nor

have I yet found that any writer had clearly stated it previously;

though I have discovered that occasional earlier observers have been

struck with some of the resemblances which so impressed me, and I

am glad to add the weight of their testimony to my own. Thus,

M. Louis Rinn, Vice-President of the Historical Society of Algiers,

after alluding to what he considers a point of resemblance between

the Berber and the Etruscan language, adds, " A comparative study

of these two peoples would certainly bring into prominence other

similarities, yet more remarkable, in their customs, in the forms

and designs of their potteries and in their tongups."* M. Rinn

quotes the old traveler. Dr. T. Shaw, as suggesting one or more

similarities in Kabyle and Etruscan place-names, but he gives no

exact references, and a search through Shaw's Travels has not en-

abled me to find the passages.

In the present article, I shall carry out to a limited extent a com-

parison between the proper names preserved in the oldest Libyan

monuments and a series of similar names believed to be genuine

Etruscan. I am aware that this is not the way to study the relation-

ship of languages a fomi; but the material is not obtainable in

this country to do more, and if it were, I have not that familiarity

* Les Origines Berbfres. Etudes Linguistiques ei Ethnoiogiques, p. 196 (Alger., 1889). I re-

gret that I oannot speak favorably of this laborious production ; but its author is fantas-

tical rather than scientific in most of his researches. The similarity referred to is that

of the geographical name Taderta which I mention hereafter.
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with the Punic and Berber dialects with which one should be

equipped to approach the question from that more difficult side.

For the Numidian or Libyan epigraphy I have depended upon

the Collection of General Faidherbe,* and the admirable Essay of

Prof. Halevy.f Even with these materials I believe more could

be accomplished than I have attempted, and the most that I hope

from this and my former paper is to enlist the attention of Etrus-

cologists to the possible derivation of the nation from the Libyan

stock. These Libyan or Numidian inscriptions, to be sure, date

from a long time after the Etruscans had founded their cities in

Italy. The oldest of them are probably not beyond 200 B.C., and

then nearly a thousand years had elapsed since the formation of the

Etruscan commonwealth. We must not therefore expect frequent

identities, especially as the Etruscans notoriously borrowed largely

the names and terms of their various neighbors. On the other

hand, it must be remembered that the Berber is a group of dialects

singularly tenacious of its traits, both grammatic and lexicographic.

To this day, its tribes are mutually intelligible, from the western

boundaries of Egypt to the Atlantic coast, and from the Mediter-

ranean to the Soudan. Therefore it is not incongruous to attempt

the explanation of an Etruscan name (assuming that it is of Libyan

origin) by the modern Kabyle or Touareg.

A preliminary question of interest is that of the

§ 2. Etruscan Invasions of Egypt.

This subject has been brought to the attention of Egyptologists

by the supposed references to the Etruscans in the ancient inscrip-

tions, and to Italian archaeologists by the evident Egyptian inspira-

tion in some of the Etruscan art remains. I shall sum up briefly

the main points of the question.

From the earliest times the movement of the Libyan tribes to-

ward the cast is recorded in the annals of tlie Egyptian ijionarchy.

In the third dynasty—according to the chronology of Mariette some

4200 years H. C.—the incursions of the Temhu (the Touaregs ?)

are mentioned. In the eighteenth dynasty (i 703-1462 B.C.) the

mother of Amcnhotep IV. is represented as a blonde with blue

• CtaOtrMon CbMjiM« rf« Jn»ertption$ NumkUqua {Ltbyques). Par lo Goncml FiUtUierbo

t Jtbwtoi Bmbim. E$mHri^pUfrttphU Ubyqtu, Pur J. IIuKWy (I'urU, 1875).
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eyes, and bore the name, at once Libyan and Etruscan, of " Taia."

She was probably a Libyan by birth.*

The most important general migration of the Libyan tribes seems

to have taken place about 1300 years B.C. At that time, as we are

informed by an inscription of Meneptah IL on the wall of the great

temple of Ammon at Api, the king of the land of Libu, by name

Mar-ajui, a son of Did, led a great army composed of his own

troops and mercenaries from other nations into Egypt, entering

near the city of Prcsopis. He was defeated with heavy loss, and many

thousands of his soldiery were slain. f Among his allies were the

" Tursha," who are considered by some Egyptologists to have been

the nation called in classic writings, Turseni ox Tyrrheni, i.e., the

Etruscans, This identification is rejected by Dr. Brugsch Bey, who

ventures the yet wilder theory that they were Taurians. Halevy,

on the other hand, is inclined to see in this and the other names

given in the list of allies merely various Libyan tribes, neighbors of

the Lebu \\ and this is quite probable when we consider the imprac-

ticability of large bodies of soldiery being transported across the

Mediterranean in that early age. It is possible, therefore, that the

"Tursha" were the " Turseni," and that in consequence of this

defeat they left their native land and founded the Etruscan colonies

on the west coast of Italy—which were commenced about that

time.

Dr. Deecke has already pointed out the probability that the

Tuirsa who attacked Egypt by sea in the time of Ramses III

(twentieth dynasty, 980-810 B.C.) were the Turseni or Etruscans.

They are represented on the paintings with pointed beards and hel-

mets of Etruscan form.§ The very early signs of Egyptian culture

visible in ancient Etruria, on which Deecke lays stress, may be

explained by the proximity of the Libyo-Etruscans—the Tuirsa—
to the Nile valley before they founded their Italian colonies. It is

quite sure that the main body of the army of Mar-ajui was composed

of the blonde type of the Berbers, as the Egyptian name applied

to them on the monuments is thuheni, "the light-colored or fair-

complexioned people."

* On the presumably feminine termination in Etruscan o/a, see Deecke In Miiller, Dit

Etrusker, Bd. i, s. 475.

t Dr. Brugsch Bey, History of Egypi, Vol. 11, p. 129.

X Essai d'Epigraphie Libyque, p. 170.

g See his note in Miiller, Die Etrusker, Band i, s. 70.

PROC. AMEK. PHILOS. £0C. XXVIII. 133. F. PRINTED MARCH 1, 1890.
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§ 3. The Libyan Alphabet.

The ancient Libyan or Numidian alphabet, preserved in the

tifinagh and tiddebakin of the Touaregs, was composed of twenty-

three letters, five of which served both as vowels and consonants.

As in the Etruscan alphabet, all letters could act as either initial or

terminal sounds. Two letters are in the Libyan which do not

appear in the Etruscan

—

b and o. It is a notable coincidence,

however, that not only was the former sound usually rendered by

the ancient Roman writers by an y,* but.it is absent or rare in the

Ghdames, Rif, Bougie and Mzab dialects of modern Berber.

f

Evidently the Etruscan in its omission of this phonetic element is

brought into closer relations to a large part of the Libyan speech.

Diphthongs, double consonants, guttural and sibilant sounds are

of frequent recurrence in Libyan as they were in Etruscan, the

former trait being a similarity which separates both from pure

Semitic tongues.;);

The most frequent permutations of the Libyan letters, both in

the ancient and modern dialects, are as follows :

b into/.

k into X (guttural), or ch.

I into //, or r.

s into z, or chy or sh.

t into d, or dj, or dh.

tch into ^.

ts into sh.

th {0) into /.

§ 4. Names of Divinities.

The religion both of the Libyans and Etruscans resembled that

of most of their neighbors in being a marked polytheism. It is

said that more than two hundred Etruscan divinities have been dis-

criminated \% but I do not find the names of anything like this num-

ber. Otfried MUller and Dr. Deecke give about fifty, of which

• "liO otuuicmentde 6et/ Mt trt'>M rnSinctU diuii Ion dialcotoa borbcrs." lliiU'-vy, Fj>mi,

p. 21. " L>» 6 llbyqiM wt wuvwil traiiMcrit pnr / cu liitlu." Md., p. ir)0.

t BiaKt. MmNMf dtkMfiM JTobyto, p. 6.

} l^miis Rlnn. Im OHglim Btrttret, p. 69.

I Klohftnl llurtoD, Aniteaii Btlofftia, p. 192.
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some are probably Italian or Greek, From among those apparently

really Etruscan, I select for comparison the following:

Apulu, or Aplu, was the Etruscan god whose fane was upon Mt.

Soracte, and who, according to a tradition recorded by Virgil, was

the earliest divinity worshiped by the Tuscans.* From the simi-

larity of the name to the Greek Apollo, most writers have con-

sidered it a corruption of that word, and the later Etruscans no

doubt transferred the attributes of the famous Greek divinity to

their national god. But an examination of the ancient Numidian

inscriptions discovers a divinity so closely similar that the suspicion

is excited that the two are identical, and the resemblance to Apollo a

mere coincidence. This divinity bears the name in the Numidian

character Abni, and is almost certainly identical with the Guanche

Abbra,'\ showing the wide extension of the cult in the ancient

Libyan peoples. Hal6vy thinks it reappears in a Latin inscription,

Ifru augusto sacrum, found near Constantine.;}; The phonetic

changes from Abru to Apiu are justified by numerous examples in

both Etruscan and Libyan, and that this widely worshipped god of

the Libyans should be referred to by the Etruscans as the first they

adored is very natural.

Cnlzu ; a member of the Etruscan pantheon, represented with

torch and shears, a divinity apparently who decided the day of

death. § Allowing for the constant permutation of /and r in these

dialects, Corippus mentions a Libyan divinity of the same name, of

whom the Mauritanian chieftian lerna was priest

:

" lerna ferox his ductor erat Gurzilque sacerdos."—Jbfcanntdoa, ii, 109.

The idol of the god represented a divinity of horrid mien, suitable

to a god of death.

" Simulacra sul secum tulit horrida GxxTziV—Iohannidoe, vi, 1139.

The derivation of the Libyan Gurzil is not very clear ; but as the

god who decided on the day of death, and cut or shortened the

thread of life (for which purpose Culzu holds the shears in Etrus-

can portraiture), I am inclined to connect both names with the

modern Berber verbal guezzil, pi. guezlen, to be short, m'gazztl,

* The poet has a Tuscan say :

" Summe deum, sancti custos Soractis Apollo,

Quern primi colimus."—^««d., xi, 785.

t Berthelot, Bulletin de la Sociill d' Ethnologie, Tome ii, p. 131.

X Essai, p. 15G.

? Mmier, Die Etmskcr, Bd. ii, s. 110.
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separation, dismemberment, which Newman compares to the simi-

larity of the English shear^ shears, short {Libyan Vocabulary, p.

50). In the ancient Numidian epigraphy this deity is referred to

in the literation ^^/^/ (Halevy, Essai, p. 121), and the final /seems

to be retained in the Etruscan form ^«A/ quoted by Corssen.*

Lala, goddess of the moon, probably the new moon, and hence

of birth and fecundity. The name seems connected with the

Libyan lal, to be born, Qalalil, birth, etc. In Numido-Latin in-

scriptions, this precise form Lala appears (see Halevy, Essai,

p. 83).

Leucothea, the white goddess. This is the Greek translation of

the name of a female divinity much honored by the Etruscans, and

especially at Pyrgos, the port of Caere, where a great and beautiful

temple was dedicated to her (Miiller, Die Etrusker, Bd. ii, s,

54-56). The Etruscan form of the name is not given, but in the

list of their beneficent goddesses occur the names malavisy, and

melacu/, where the initial radical seems to be the same as in the

Libyan amelal, white, viellul, it is white, etc. (Newman, Lib.

Vocab., pp. 61, 62). In these, I believe, we may recognize the

goddess of Pyrgos. Whether her attribute of whiteness was derived

from the sea foam or the morning light, or from some other cause,

we have no means of knowing.

Manes, Mania, Man/us. The dii Manes of the ancient Latins

are generally recognized to have been derived in character and

name from Etruscan antecedents. The derivations of the word

Manes offered by the later grammarians are as usual merely flxnciful

and worthless, nor has any acceptable one been suggested by modern

writers. I believe it is revealed in the name of an ancient Libyan

deity, Motmanius. This occurs in a votive inscription found near

Constantine

—

Motmanio et Mercurio sacrum (Halevy, Essai, p. 157).

The name seems to be clearly a compound of Libyan emct ; aorist,

imQt, to die, dead, and enuln, soul,—a lord of the souls of the dead.

In the first syllable we recognize the Etr. mutna, a tomb, a place

of the dead (see my Elh. Aff. of Etruscans, p. 19), and in Ma-
ttius is the Etr. Manes, the current meaning of which was " the

souls of the dead,"t allied to which was the Etr. name of the god

of the underworld, Mantus, the goddess Mania, and perhaps the

r, .ftW.

t"Di«8MledtrHln|«MbM«non," MQller, Dk JSTruiJlxr, TM. H, p. OS.
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goddess often portrayed on Etruscan mirrors with the name MunOu,

or MunOy, believed by Deecke to be one of the auspicious Manes

or spirits.

Mars. The old Italic name for this divinity was Marmar, which

reappears in the Etr. Mamar-ce, a personal name, and Maris, the

name of a divinity shown on Etr. mirrors. One of the months in

the Etr. calendar was named from him. This name in the form

Marmar wfas quite frequent in Libyan. I need but recall the Libyan

general Marmaria, the tribe Marmaridce, etc. It also appears

in the Libyan inscriptions of Djebel-Thala (Hal6vy, Essai, p. 68).

The identification appears therefore complete.

Menerva, the Etr. forms of which are mnarva and meneruva, is

believed to be distinctly a Tuscan goddess whose original vocation

was that of a protectress of children ; only in later days did she

assume the attributes of the Greek Athene (Miiller, Die Etrusker,

Bd. i, s. 46 sq.). The name has a strong Libyan physiognomy.

The prefix nun is common in the dialects of that stem, and in the

remainder of the name, arua, eruva, we are close to the modern

Kabyle arau, pi. arawan, child, a meaning most consonant with

her original character.

Sethlans. The Etr. compound SeOre, or Set-ria, is a proper name,

the root of which Set (seO-) probably reappears in the initial sylla-

ble of SeO-latis, the Etr. Vulcan. This initial syllable set-, sed-,

sit-, is a common one on the Libyan tombs of the earliest centuries

(Inscrips. 77, 105, 128, 216, etc.). One of the Numidian names

appears in the Latin form, Sit-i/ia, and the Libyan Sit-i/a (Inscrip.

216) is close to Etr. SeO-ians. Halevy suggests its relationship to

the Egyptian god Set {Essai, p. 81) ; but its origin may as well be

from the Libyan root j'/, now preserved in the Touareg, is-suhet,

strong, essahet, violence, etc.; Kabyle, set-mara, by force, by

might, etc.

Tina, Tinia. This divinity is stated to have corresponded to the

Jupiter of the Romans, and his figure often appears oA Etruscan

mirrors and coins with the symbols of the lightning, the sceptre and

the crown of rays. For these and other reasons (set forth in detail

by Miiller), he is looked upon as "the chief divinity of the Etrus-

cans and the centre of their celestial world."

It must be regarded as a striking example of the permanence of

mythologic conceptions that the same deity with the same name is
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recorded by Corippus as the Jupiter of the Libyans in the sixth

century A. D. In his lines referring to the gods they invoked on

entering battle, he writes

:

" Mastiman alii ; Maurorum hoc nomine gentes

Tsenarium dixere Jovem.''—Jb/ja/KuVtos, Lib. vii, 307.

The name Mas-timan is compounded ot the common Libyan

(and Etruscan) prefix of grandeur mas, and timan, in which the n

in Tina has changed into ///, a permutation frequent in the Moroc-

can (Rifian) dialect of Berber, in which the 7nim of the Arabic

alphabet is often substituted for the nun.'^ The terminal n in so

many of the Libyan names given by Corippus is thought by Halevy

to be often an extraneous addition to the native form.f

Turtns, the Etruscan Mercury.

Turan, goddess of love.

Tarsu, a mythical Gorgon.

T'ruisie, a hero god.

In these and similar Etruscan names we appear to be in the

presence of the exceedingly common ancient Libyan radical TR,

seen in the inscriptions in such names as Toura, Touran, Tir-tnag,

Tor-dak^ Tour-sha, etc., and in Corippus' poem in Tor, Tur-sus,

etc.

The prefix used thus frequently in both dialects is likely to be a

term of reverence, affection or amplification. It does not appear

current in modern Berber. In its dialects the syllable means a

height, a hill or mountain, dar, adrar (pi. darati) ; tareeiit, a hill.

The transfer of the idea of physical to social elevation is common
to all languages {son altesse, his serene highness, etc.), and may be

at the base of the meaning here.

Usilt the sun-god of the Etruscans, was portrayed with rays

around his head and a bow in his hand (Milller, Etrusker, Bd. ii,

p. 80^. As I have remarked in my previous essay, the Libyan

word for the sun at high noon is asl.

§ 5. Names of Persons.

The Etruscans were accustomed to employ both individual and

family names, and in some instances all three of the names in use

• BMWt, JTohimI dc homtm JTabyb, p. 9.

t " La tonnliuUaon n Mt ttM pMrtlouUrtM dc U prouonolatloa pualquo dcs oxprosalona

UbjrqiMt." tmai, p. m
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by the later Latins (praenomen, cognomen, agnomen). The same

form frequently appears in different cases as family name and sur-

name. A comparison of such personal names with those found on

the sepulchral monuments of the ancient Libyans may lead to some

definite results.

Avile is said by Deecke to be one of the most ancient and

genuine of Etruscan personal names. It appears both as surname

and family name on a number of the oldest inscriptions (see his

remarks in Miiller, Die Etrusker, Bd. i, s. 443). It is also found

in the ancient Numidian character as Avvil (Inscrip. 215), and in

the Numido-Latin inscriptions as Avilius and Avilia (Halevy, Essai,

p. 142). These are precisely the Latin forms derived from the

Etr. aviie.

Allies, Aulesa, Aulesla, a very common, pure Etr. praenomen

(Miiller, Etrusker, Bd. i, s. 444). It is exceeding close to that ot

the Libyan goddess Aulisva, which figures in a Latin inscription

found near Constantine (Halevy, Essai, p. 156).

Betiius, Betua ; a Latinized form of Etr. fetiu,feOiu ; perhaps

2\%Q petvia (Miiller, Etrusker, Bd. i, s. 477, 486). Probably allied

to the Libyan battus, bahatus, chief, ruler (Halevy, Essai,

p. 164).

Ccecitia, the family name of the celebrated Etruscan gens of

Volterra. The Etr. orthography is caicna or ceicna, in which the

na is a usual termination, leaving the root caic' or caeci. Tlris is

similar to the names kaka, ghaka, of the Libyan inscriptions

Nos. 206, 246.

Fastia, or Hastia, a pure Etruscan name, very frequent at times

in the abbreviation /a^, or as hasOi. A very common Libyan name
is bas =fas, fazth (Inscrips. 3, 4, 5, 6, 8, etc.). A similar initial

syllable is found in Corippus, as has been pointed out by Halevy

(^Essai, p. 24, note).

Lucumo, Lucmo, often appears in the Roman historians as the

Etruscan name of individuals, but probably means "prince." Its

usual Etr. form is lauxumes* This is almost identical with the.

name of the son of Oesalus, king of Numidia, Lacumaces.^

The radical reappears in the Etr. praenomen layu, which is identical

with the Libyan praenomen layo in Inscrip. 185 (Halevy, Essai, p.

• Miiller, Bie Etrusker, Bd. i, ss. 337, 496.

t Livii Ilistorise, Lib. xxix, c. 29.
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III). I am inclined to believe it identical with the /(?/l'« tribe of

the Libyan enemies of ^leneptah I. *

The prefix Mas. Throughout the Libyan dialects Mas is an

initial syllable of many personal names, and was common in the

earliest times, applied both to persons and to gentes, e. g.: f

Mas-aesyli, an ethnic name.

Mas-ight, " "

Mas-ulis, or Musulus, an ethnic name.

Mas-adkam, a person (Inscrip. 27).

Mas-wa, ** (Inscrip. 34).

Mas-oulat, ** (Inscrip. 31J.

Mas-i, " (Inscrip. 32).

Mas-sira " (^Inscrip. 50;.

Mas sivo, "

Mas-akra, " (Inscrip. 221, etc.).

Mas-ilal '*

In Roman historians we find :

Mas-inissa, a Numidian king.

Mas-tumus, " prince.

Mas-timan, " deity.

Mas-intha, " noble.

And numerous other examples.

General Faidherbe calls attention to the frequency of this prefix,

and both he and Prof Halevy are inclined to derive it from a root

** to beget," and assign it the signification of " son of," " children

of," etc-t

This derivation is doubtful, as its radical has not such a significa-

tion in modern Berber. In the Touareg dialect mgssox messi means
ruler, lord, master, and mas, a paternal uncle. § The former signifi-

cations are the most applicable and fill all the conditions of the

employment of this prefix to personal and tribal names.

This same prefix appears with almost equal frequency in Etruscan

proper names, especially those of prominent people and families,

as the following examples show

:

Mas-tama (Elr. Alacsirna), the Etr. appellation of Servius Tul-

• Coap. B«Uv]r, Emai, pp. \\\, ITS, etc.

t 8m r«ldlMrti«. OM$dtU>* OompUU dM Ii%»erlptioHi Numidiqiut, pp. 22, 86.

I Ami at^p4onpkU Ub^ut, p. 120.

I NomTiiuui, Libyan Vocabuiary, p. IM.
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lius (see Miiller, Die Etrusker, Bd. ii, s. iii, note), a title of

thoroughly Libyan physiognomy, meaning " great conqueror," from

the verbal /r//^, to conquer ; tarna, supremacy, victory (Newman,

Libyan Vocabulary, p. 172).

Mas-entius, Mezentius, an ancient Etruscan ruler of Caere, said

by Catoto have been a contemporary of yEneas (Miiller, Die Etrus-

ker, Bd. i, s. 109). Deecke believes that the name reappears in

family names mes-i, mes-ial, etc., of Perugia {Ibid., s. 495).

Musonii ; Latinized form of an Etruscan family name near Orvi-

eto, borne by the writer C. Musonius Rufus. Deecke compares it

with the Etruscan names

:

Mui'-tii, found near Cortona.

Musenial, found near Perugia.

Mus-u, found at Corneto.

All corresponding to tnas.

Mas-o ; Latinized form of Etr. tnas-u, allied to mas-vf, mas-veniai,

etc. (Miiller, Die Etrusker, Bd. i, s. 501).

Mat-, Met. A frequent initial syllable in Etr. names, as mat-ves,

mat-ausnal, met-usnei, mat ona, mat-ulna, etc. It is sufficiently

common in the Libyan epigraphy as mat-ti, matar, met-ut, etc.

Halevy considers it from a root indigenous to Africa, where, in

some of the Hamitic dialects, the radical met, mid, mutu, signifies

"man" {Essai, p. 18).

Tania, Qannia, Banna. This, says Pauli, " is one of the few pure

Etruscan feminine praenomens." * It is seen in the name of the

wife of Tarquin, "Tanaquil" (Etr. Oanyvil), and was one of the

most frequent of the surnames of the Etruscan women, f It is pre-

served in the same form in the Touareg branch of the Berber, in

which anna = mother, and / is the feminine prefix. %

Tite, Titeia, a praenomen rather common in these and allied

forms, and considered pure Etruscan. In Libyan epigraphy did and
dides recur in the sepulchral inscriptions. The precise form tites

appears on various Etr. inscriptions (see Deecke, in Miiller, Die
Etrusker, Bd. i, s. 471). The Libyan prince already mentioned

who invaded Egypt in the nineteenth dynasty was Mar-ajui, " a son

of Did."

Vel; Vul-, Vol-, Volt: These were extremely common Etr. pre-

* Elruskische Forschungen, 1882, s. 114.

t See note of Deecke la MUller, Die Etrusker, Bd. I, ss. 457-3.

I Newman, Libyan Vocabulary, p. 197.

FKOC. AMKR. PHIL08. 80C. XXVIII. 132. G. PRINTED MARCH 81, 1890.
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fixes, both to personal and place names, as Vel-aOri, Vel-suna, the

Etr. goddess Vol-tiimna, the family names Vel-usna, V^l-ce, Vel-

imna, the prsenomens Vel, Vel-dur, and many others.

They occur with equal frequency in the Libyan epigraphy, as

Vol {ln%. 167, 200), Voli (Ins. 146, 148), in Volux, son of the

Numidian Bocchus (Sallust, Jugurtha, 105), etc.

§ 6. Proper Names from Corippus.

A. Cresconius Corippus was an African bishop who lived at the

court of Justinian, and wrote a description, in good Latin verse, of

the successful campaign of Johannes, a proconsul, against the Mau-
ritanians, about 550. His epos, called iht/ohannis, is peculiarly val-

uable for my purpose on account of the numerous Libyan proper

names it contains, defaced no doubt by forcing them into smooth

Latin forms, but often recognizable in their radicals.

In comparing them with the Etruscan onomasticon we must re-

member that nearly 1800 years had brought their changes on

Libyan speech since the Etruscan colonists quitted the African

shores.

I shall not undertake to do more than present a list of names

from Corippus, side by side with others from Corssen's Sprache der

Etrusker, to illustrate their strong phonetic resemblance and occa-

sional identity. To discover their etymology and signification is a

task I must leave to future students.

Comparison of Libyan personal names from Corippus with Etruscan

personal names from Corssen

:

LIBYAN. ETRUSCAN.

afun, afuna.

alantas, aledna.

ancus, ancan.

anestus, anes.

arcan, arcenzios.

OMfi, etunu.

betina, felzinal.

buranto, farOana,

caggHHf caicun.
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LIBYAN.

calavten,

camars,

canapus,

carcasen,

cullen,

cuilan,

cusina,

gamas-oran,

gonial,

ierna,

Hasan,

irtus,

mas-,

narti,

sacoma,

sarzun,

s artifan,

succur,

sucrus,

tamazu,

tanadus,

tanin,

tarincus,

tor,

tumudan,

tursus,

ETRUSCAN.

calu.

camals.

canpnas.

carkna.

clellu.

c* Ian.

cusinei.

camas.

caneOa.

herina.

lasa.

hirtunes.

mas-.

nortia.

secune.

sertuna.

sauturin.

seccu.

sects.

tama.

ianna.

iania.

tarchnas.

tarsu.

iumu.

tursu.

The word clan in the above list appears on a hundred or more

Etruscan sepulchral inscriptions. It has been generally translated

"son" (see Miiller, Die Etrusker, Bd. i, p. 502, note of

Deecke). Sometimes it appears as klan, or simply cl ; clen is an

occasional variation.

In this word the vowel of the first syllable has been syncopated,

as Deecke has pointed out was exceedingly common both in pure

Etruscan words and those drawn from the Greek (see his note and

examples in Miiller, Etrusker, Bd. ii, p. 333). The full reading

should therefore be kel-an. This explanation discloses at once the

sense of the word by means of the Libyan tongue. There the word

kel means household, one family, those dwelling in one tent or
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home. The Etruscan clan, or dens, should be translated " of the

home of," " of the family of," or something to that eflect ; not

necessarily a son.

§ 7. Place Names.

The place names handed down to us from Etruscan times offer

peculiar difficulties in etymology, for it is very likely that the

immigrant Libyans who founded the Etruscan State generally

adopted the geographical names they found locally current, and only

exceptionally applied others from their own tongue. In some Ital-

ian examples we may be tempted to recognize Libyan roots. Thus,

in Arbona, Arreiiutn, Arno, Arna (near Perugia), etc., there may
lurk the Libyan ar, mountain. This is rendered more probable by

the Etruscan name for the Atlas mountains, or their mythical hero

Atlas, which was Aril, where we can scarcely err in recognizing

the root ar (Miiller, Die Etrusker, Bd. ii, s. 113).

M. Rinn believes with Dr. Shaw that the geographical name
Tadertos, TudspTa, is identical with the Berber taddert, a village

or town of stone houses.* Many Etruscan remains have been

discovered there, proving that it was one of their settlements

{VivW^x , Etrusker, Bd. i, s. 98).

In the name of the very ancient Etr. city called by the Latins

Caere, in Etr. /aire, we seem to have the Berber gari or gheri^ a

fortified town or city.

An extended examination of these place names offers yet greater

difficulties than of the personal names, and I shall not undertake it

at present.

Should the above comparative notes of Etruscan and Libyan

proper nouns indicate a recognizable relationship between the two

tongues, other students will soon be found, with larger command of

material, to carry out the comparison and to ascertain what close-

ness of origin a prolonged investigation is capable of revealing.

• Aa dlatingalBbed fh)m adouwar, a village of tonU. DUMonoirt Frant^it-Berbtrt, 8. v.

,

Tillafe. Sm alao Rlnn, In Ortginet Berbiru, p. 106.
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Obituary Notice of Charles Albert Aahburner.

By J. P. Lesley.

{Read before the American Philosophical Society, February 21, 1890.)

Born at Philadelphia. February 9, 1854, and graduated at the University

of Pennsylvania, June, 1874, Mr, Ashburner was elected a member of

the American Philosophical Society January 16, 1880. Proud. of this

honor, as he justly esteemed it, he took the liveliest interest in the his-

tory, the principles and the meetings of the Society, and became the per-

sonal friend of its members, all of whom can testify to the vivacity of his

zeal f(»r science, to the geniality of his nature, and to his honor as a gen-

tleman. Those of them who cultivated or who practiced geology,

whether in its abstract or in its applied forms, will easily join me in testi-

fying to his ability as a geologist. But no one can relate so confidently

and precisely his short, brilliant career of student, field-worker, explorer,

discoverer and publisher of physical truths in this branch of science, as

one to whom he gave his unbroken friendship for nearly twenty years,

one who received from him a thousand benefits. My gratitude for his

life equals my grief at his death, and any eulogium my fellow-members

accord to me the privilege of giving to his memory will seem cold and

empty in comparison of his deserts ; for by such examples we. learn by

heart the lesson, that praise of a wise good man must, after all, be left to

the good and wise Creator who invented him.

This learned and ancient Society is one of the few that refuse to be

chained to the service of the purely material and useful sciences ; one of

the few that, in these modernest times, still avouch a willingness to discuss

the supernatural ; to investigate the invisible and impalpable ; to philoso-

phize on the functions of soul as well as body; to protect from destruc-

tion and oblivion the claims of human virtue to precede wit and work.

Therefore we hold to our traditions, and, in our quarterly elections, we
prefer to the question : "Is the candidate for membership a genius or

an expert?" the more important question : "Is he a just and honorable

gentleman?" A genuine respect for Christianity still lingers in this hall

of science ; and when we place on record a memorial of some member
lately lost to our meetings, we recall with more satisfaction the pleasures

which his actually admirable character has contributed to our social

intercourse than the profit which accrued to us from his contributions to

our Transactions and Proceedings, or even than the fame which he may
have won for himself and for the Society.

Governed by this, the real genius of our Society, I put in front of all

Mr. Ashburner's virtues his virtue itself; in short, his Christian character,

his rooted love of his kind, of just dealing, of exftct truthfulness, his hon-

esty, his generosity, his amiability, his respect for the rights and sympathy

with the wrongs of other men ; qualities which, in him, I know by long
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and close acquaintance with him were not words, but things ; not theo-

retical, but practical ; and of these things I could reveal many instances

not known to nor suspected by others. He had an exceedingly sweet and

gentle nature. Had it not been for these fundamental and innate princi-

ples of character his irritable, nervous temperament would have done

him and others a world of mischief. His master passion, I think, was the

desire of fame ; he loved above all things to be correctly understood and

well and widely esteemed, but I never knew him to sacrifice either truth

or justice to this passion ; and I have often had occasion to wonder at the

pleasure which he took, in the most child-like way, in the genuine fame

of other men, even when they were his competitors. He had the great gqod

fortune of possessing ambition as a virtue and not as a vice ; and the line

which his ambition took was a conduct in life having for its object the

establishment of a universal confidence not so much in his ability as in

his trustworthiness. It was successful. All worthy men who knew him
well came to the point of trusting him implicitly, and the satisfaction he

took in this was touching to those who loved him, it was so naive, so

simple hearted, so truly beautiful.

In this Society, among whose members are so many religious men, I

can venture to add that Mr. Ashburner was a religious man without

derogating from his reputation as a philosopher. He was a zealous Pro-

testant Episcopalian, and, when a young man, " was an active worker in

Trinity Church, "West Philadelphia, showing great ability as a teacher of

a large men's Bible class ; and, when he moved to Pittsburgh, he became

at once connected with Calvary Chitrch." I quote these words from The

Churchman as part of the record of his life. The writer goes on to say :

" Here, as elsewhere, and in everything he did, he illustrated how a

scientific student can be an earnest Christian believer, and an indefatigable

man of business can find time to do Christian work and sliow an interest

In all Church matters. It was characteristic alike of his nature, thought-

fulness and Christian character, that one of his last acts, when death was
fast approacliing, was to send a contribution to his rector to be used for

benevolent purposes ; and his devout spirit is equally attested in tlio fact

that he received with quiet joy just before he died the memorial of his

Lord's death."

Of all this I know nothing as a churchman and nothing from my per-

sonal intercourse with him, for we never broached between us a single

bottle of that hot wine, theology; I respecting tl>e genuine spiritual con-

Ticiiont of a young man born and l)re(l in "Tiie Cluirch," and lie know-
ing perfectly that I accepted no creed for more than a Iiumau invention,

and thought no bolter of a good man who taught an Episcopalian Hible

oIm« than of a g<MMl man wlioKont in an e.vact record of an oil-woll boring.

It WM quite enough for nu* to knt»w that he wan growing yoar hy year

into the likencM of the nfan ('liriHt Jcsuh ; and for hiiu, that ho knew that

I knew It. On llmt IiahIh, all our Intcrooumo proceeded happily. And on

that baaia, I feel sure, roao slowly and steadily the fine structure of his
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reputation, capped at last by fame. For he became famous. He became

known and respected more widely in the United States and otlier coun-

tries than commonly happens to a man who dies in his thirty -sixth year.

Yes, young and famous, worthily so.

Now, what a wonderful, what a mysterious thing it is, that while mil-

lions of old men are annually exhaled from the surface of this planet

whom nobody a few miles from their temporary resting places ever

heard of, and who are no more noticed when they pass away than so

many drops of dew disappearing from a field of grass, it should happen

that now and then when a young man dies hundreds of eyes are moist

with tears and tliousands of people express the most sensible and selfish

regret. Usefulness is the only explanation of the pbenomenon.

This is the American Philosophical Society for the Diffusion of Useful

Knowledge. To that title it was born ; with that title, it still lives and

works. It is not a club. It is not a monastery. It is not a museum of

curiosities in human form. It is not a theatre on which the vulgar, selfish

passions of the heart can display themselves—vanity, pride, self-interest,

dressed in their motley of untrutlis and antipathies. Its raiaon d'etre was
public usefulness ; its only claim to permanence is continual usefulness.

Genius is a valid clainifto its membership, but only on condition of being

useful to the world, and doing wrong to no man. Knowledge is a claim

to its membership, but only on the conditions of modesty, kindness and

usefulness. We philosophers of Philadelphia belong b}' name at least

to a utilitarian school of philosophy. Our motto is pro bono publico.

Every member of this Society should adopt as the leading principles

of his knowledge, noii sibi sed toti. In Syria, the chief ceremonial was
the anniversary celebration of the death of Adonis ; this Society should

have an annual celebration of the death of the personal selfishness of

each and all of its members. Self-sacrifice is a sine qua non for useful-

ness.

Therefore, thinking thus, much as I esteemed Ashburner for his per-

sonal, manly and Christian virtues, I admired him most of all for his use-

fulness, his perpetual and varied usefulness, in so many ways, to so large

a number of persons. His restless energy was useful to the old and the

sluggish ; his masterful will was useful to the young, the reckless and the

insubordinate, Ilis accurate methods of investigation, his patient, exhaus-

tive observation of facts, his indefatigable coordination and discussion of

them to avoid false generalizations, his dogged perseverance in every

attempt to devise the very best apparatus and arrange the very best

method for the useful publication of the knowledge he thus won—these

made him not only a master of subjects in his branch of science, but a

master of less able men, whom he thereby helped largely to educate.

But he took special delight and exhibited his greatest skill in "diffusing

useful knowledge"—a genuine child of Franklin—a worthy member of

this Society. In season and out of season he kept on diffusing useful

knowledge, knowing the best ways of doing it. He had not a spark of
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false pride about it. He never acted or spoke as a savant. He did not in

the least know how to speak to the public de haut en baa. He went

straight in, everywhere, and at all times, for spreading the useful knowl-

edge he had accumulated, much of it by his own discoveries, pi'o bono

publico.

Mr. Ashburner was educated at Friends' Central School, the Philadel-

phia High School and the Towne Scientific School of the University of

Pennsylvania. While an undergraduate, he was one of a party who
made a survey of Delaware river and bay for Government purposes.

His special course in the University was civil' engineering, and he was
graduated first in his class. He began his professional career in the ser-

vice of the United States Light House Board. The year following the

installation of the Second Geological Survey of Pennsylvania (1874) he

was commissioned as one of the aids to Mr. Dewees, Assistant Geologist

for the Juniata River district. Mr. Dewees confined his attention to the

fossil ore beds, leaving Mr. Ashburner and Mr. Charles E. Billin to make
a survey and contour map of the south slope of Jack's mountain and the

little valleys and ridges between it and the river. The excellence of this

map proved the value of the severe drill they had had in the drawing

room of the- geological department of the Towne School, and the admira-

ble instruction of Prof. Haupt. Their cross-9ections at Logan's Gap,

Lewistown, McGeesville, Mount Union, etc., published in " Report of Pro-

gress F," in 1878, arc among the most perfect and beautiful works of that

kind in the literature of our science in this or any other country.

The same kind of work was afterwards carried on by them south-westward

into Huntingdon county, as far as Orbisonia and Three Springs. The
beautiful maps and sections of this Aughwick division of the district, and
the accurate discussion of the cross-faults at those two places, so thor-

oughly established their reputation as field geologists, that separate dis-

tricts were assigned to them as independent Assistant Geologists on tlie

survey ; to Mr. Billin, the complicated region of the Seven Mountains, in

Snyder, Union, Lycoming, Centre and East Huntingdon counties ; and

to Mr. Ashburner, Sideling hill and East Broad Top Coal basin, in West
Huntingdon county. Here again his maps and sections showed that he

combined the (lualities of geologist and artist in the highest degree.

In 187(J, he was commissioned to survey McKean county with the Brad-

ford oil region ; and afterwards Elk, Cameron, and Forest counties. Two
years were bikmiI in tliis work, ably assisted by Mr. Arthur W. Slieafer.

Ills report on McKcan with many illustrations, including a complete con-

tour map of the county, was published, as "Report of Progress R," in

1880; and his second report on the otlicr three counties (RR) in 1885,

being delayed by hia survey of tht* aiithra(;ito region and the necessity for

roTbiont and additionH which he deemed it necessary to make himself.

In 1880, lio wrtB commissioned to plan the! l«)ng-dclayed survey of the

anthracite coal tieldx of i-JiHtcrn I'ennKylvania. His plans were approved,

and Utat aurvoy wa> placed in hia liands. Ho iiituself selected his corps of
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able assistants ; established his ofBces at several points of the region

;

entered into personal relations with railroad and coal companies ; made
friends and correspondents of all the civil and mining engineers, colliery

managers, superintendents, and mine bosses ; laid out a general map of

the region
;
planned its division into sheets to be successively published ;

and gradually, by a wise and skillful system of proof reading of each

advance sheet by all intelligent interested parties previous to actual print-

ing, he acquired the entire confidence and respect of the mining com-

munity.

The sheets that appeared with hig first report on the Panthar Creek basin

(the east end of the Southern field, between the Lehigh and Little Schuyl-

kill rivers) showed what was to be expected of this great geological survey.

Those of the Northern field (Wyoming basin), of the Eastern Middle

field (Beaver Meadow group), and of the Western Middle field (Mahanoy
and Shamokin basins) followed during the years 1881 to 1887, when he

resigned his commission to accept business relations with Mr. Westing-

house, of Pittsburgh, as geological expert of his companies.

Previous to this, however, Mr. Ashburner had a heavier load laid upon
him, for he acted as responsible First Assistant Geologist of the State

Survey, and had a general supervision of all that went on in the State,

being the trusted adviser and executive officer of the State Geologist.

The anthracite survey was finished by his accomplished first assistant, Mr.

Frank A. Hill, who resigned with all the other members of the corps,

June 1, 1889, the term fixed by the last act of Legislature for the comple-

tion of the work of the Survey.

Mr. Ashburner, for two years before his death, was chiefly occupied in

visiting and reporting upon supposed new oil and gas regions in Canada
and the United States, and also upon gold and copper properties in the

Rocky Mountain regions. On his last return from Arizona he fell ill and
suddenly died at his home in Pittsburgh, at the age of thirty-six, leaving

a wife and two children, and a multitude of ardent friends and admiring

acquaintances, to lament an irreparable loss.

His contributions to the current literature of his science may be found

in the Proceedings of this Society under the titles: "On Kinlzie's Fire-

damp Indicator," Vol. xxi, p. 283 ; "Notes on the Natural Bridge of Vir-

ginia," xxi, 699 ;
" Remarks on the Recent Publications of the Geological

Survey of Pennsylvania," xxii, 86.

He was a member of the American Institute of Mining Engineers from
1875, and one of its managers in 1885, 1886, and 1887 ; and his papers will

be found in its Transactions, entitled : "The Bradford Oil District," vii,

316 ; "The Bragos Coal Field, Texas," ix, 495 ; "New Method of Map.
ping the Anthracite Coal Fields of Pennsylvania," ix, 506 ; "The Flan-

nery Boiler setting for the Prevention of Smoke." x, 212; "The Anthra-
cite Coal Beds of Pennsylvania," xi, 20 ; "The Product and Exhaustion of

the Oil Regionsof Pennsylvania and New York," xiv, 419 ; "TheGeology
of Natural Gas," xiv, 428 ; "The Classification and Constitution of Penn-
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sylvania Anthracites," xiv, 706 ; "The Geological Distribution of Natural

Gas in the United States," xv, 565 ; "The Geological Relations of the

Nanticoke Disaster," xv, 629; "Coal Production in Utah,'' xvi, 356;
" Petroleum and Natural Gas in New York State," xvi, 906 ;

" The Devel-

opment and Statistics of the Alabama Coal Fields for 1887," xvii, 206
;

"The Geology of Buffalo, as related to Natural Gas ; Explorations along

the Niagara River," xvii, 398 ; "Statistics of Coal Mining and of Miners'

Wages in the United States," xviii {in press); " Natural Gas Explorations

on the Ontario Peninsular" (in press). A "Biographical Notice of

Captain "W. R. Jones, of Pittsburgh," is among his unpublished papers.

But his lasting fame will depend more upon his " Reports of Progress

of the Geological Survey of Pennsylvania," and the sheets of the "An-
thracite Coal Fields," than upon the admirable generalizations in the

papers mentioned above, proofs as they are of the healthy maturity of his

native genius for a true and broad synthesis of facts. It was in recogni-

tion of the high value of his Reports that the University of Pennsyl-

vania conferred on him the degree of Doctor of Science.

Were I called to enumerate his actual discoveries, I should begin with

that of the curious ninety-foot side-throw in the Black Log Mountain gap

at Orbisonia, dying out at each end of the fault. It is worthy of special

notice as the only cross-fault as yet detected in any of the many mountain

gaps of the State, and as throwing a clear light upon the curious system

of throws encountered by the Rock Hill Iron and Coal Company in driving

their gangways westward, showing that the whole district had been sub-

jected to a warp movement fracturing it in parallel lines at right angles to

the strike.

Then I would cite the Three Springs fault in the same district of South-

ern Huntingdon dounty, exhibiting the same features, but witli a maximum
side-throw at the present surface of 1200 feet. In "Report F" will be

found his beautiful geometrical construction of this fault in the under-

ground, determining its extent in depth.

I would cite also liis discovery of the unsuspected subcarboniferous

coal measures in the Pocono (Vespertine) formation, No. X, cut by the

East Broad Top railroad through Sideling hill in tlie same county. Tlie

immediate appreciation of the great importance of this revelation, by so

youDgaflcld worker, was the best evidence of his scientific genius that

could be given ; and his section of these very curious coal bods at tiie

dawn of the Coal Age has l>een our guide through a most ditllcult cliap-

ter of Appulacliian geology.

Of equal importance to the petroleum industry was his discovery of tlio

increaao in IhicknesH of the Pocono formation, overlying the Bradford

oil formation, nouthward into Klk and Cameron counties, for it fully ex-

plained the falluroH of oil-well sinkora to roach the oil liori/.on wliich they

•ought by rule of thumb, Hupposing that tlio same number of feet would

avail llivm in nil partH of that region.

His dotcrminulloa that the Salamanca conglomerate of Now York was
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much lower in the series than the Olean conglomerate of Pennsylvania

was another important contribution to our knowledge.

But his best discoveries were in the Anthracite region. He revolution-

ized our old ideas of the cross-sections ; discovered the most remarkable

overlaps and plication faults in the bottoms of the synclinals ; and in a

word differentiated the simple structure of Whelpley and McKinley into

a complicated series of unexpected irregularities
;
giving precisely that

knowledge to the colliery engineers which they most needed.

Another important discovery resulted from his later work for Mr.

Westinghouse in the Catskill region of New York, viz., that the great

Ordovician (Siluro-Cambrian) limestone formation, topped by the Tren-

ton, was greatly thicker than had been supposed, and consequently that

its supposed thinning out from Pennsylvania northward towards Canada

was, in a good degree, a mistake. Subsequently he was able to substan-

tiate this important fact over a wider field in the West.

Lastly, I would cite his discovery of the true general rate of rise of the

Palaeozoic formations from Pennsylvania into Canada West, by his discus-

sion of the recent borings on the south shore of Lake Ontario and the

north and south shores of Lake Erie. The slope from Franklin to Erie

had been pretty well fixed in 1840 ; and Carll's measurements had made
the rate more accurate ; but we have it now in a perfectly reliable form,

with a constant that cannot be well altered.

His discovery that some of the western petroleum comes from the drift

was one of many minor additions to our knowledge made by this admirable

field geologist, who has passed away in his prime, yet so young, leaving

us only to regret that our science has not a larger store of them.

Obituary Notice of Henry Simmont Frieze, LL.D.

By James B. Angell, Ann Arbor, Mich,

(Read before the American Philosophical Society, March 7, 1890.)

Henry Simmons Frieze, LL.D., was born in Boston, Mass., September

15, 1817, and died in Ann Arbor, Mich., December 7, 1889. He was
the son of Jacob Frieze and Betsy (Slade) Frieze. His father, who was a

native of Rhode Island, and, during most of his life, a resident of that

State, was for several years the pastor of Universalist churches in Massa-

chusetts and in Rhode Island. Subsequently, he became an editorial writer

for newspapers in Providence, and in the days when pamphlets were one

of the main instruments in political warfare, he was somewhat noted

in Rhode Island for his skill as a pamphleteer.

The son was obliged at an early age to gain his own livelihood. He
served first as a clerk in Providence, and then engaged in teaching music
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and playing the organ in Newport. He made a hasty preparation for

college, and entered Brown University in 1837. Through his conspicuous

musical talent he supported himself during his college course. He gradu-

ated in 1841 with the first honors of his class.

He was at once appointed Tutor in Lati/i, and discharged the duties of

that post for three years with eminent success. In conjunction with a

classmate he then took charge of the University Grammar School in

Providence, and assisted in the conduct of it until 1854. Many of the men
who have since been prominent in Rhode Island affairs were trained there

either for business life or for admission to college.

In 1854, Mr. Frieze was appointed to the chair of Latin in the Univer-

sity of Michigan, a position which he held to the day of his death. It has

alwaj's been deemed by the friends of that University a singular good

fortune which brought it in its early days so accomplished a classical

scholar and so refined a gentleman as Prof Frieze. He awakened at once

a fervid enthusiasm for the studies he taught, and has during his long life

exerted a remarkable influence in promoting a taste for literary and

aesthetic culture.

He has published editions of Virgil and of Quintilian which have re-

ceived the warm approbation of our best scholars. He also wrote a volume,

which was publlslied in London, on the art-life of the eminent Italian

sculptor, Giovanni Dupr^. It contained translations of two dialogues

on Art by Prcf Conti, of Florence. Two addresses of his are note-

worthy ; one a commemorative discourse on Dr. Tappau, the first President

of the University ; the other on the subject of Religion in State Universi-

ties, delivered at the semi-centennial celebration of the University, in

1887.

Three times he held the office of Acting President of the University,

from 1809 to 1871, from June, 1880, to February, 1SS2, and from October,

1887, to February, 1888. For fourteen years he was Deati of the Liteniry

Faculty. His reports as Acting President attracted attention as very able

discussions of University problems. Especially vigorous was his argu-

ment in his Report for 1881 in favor of shortening the college course from

four years to three. Probably few men in the country had more carefully

considered the questions of University administnition, whether in Europe

or in America. Several of the very important innovations which have

been successfully introduced into the University of Michigan in the last

twenly-flve years owed llieir origin to him. Conspicuous among tliese is

the system of admitting students without e.\amiiiation from preparatory

schools which have been visited by a comuiiltee of the Faculty and
approved. Tliu plan ha.s now been widely adopted, sometimes without

the precautions with which lie guarded it. Tlio introduction of the clec-

live system, the conferring of higher degrees only on examination, and the

ostablUhmont of a ProressorsUlp of Music, found in him an etlective advo-

cate.

lie wai a moat attractive and inspiring teacher. Ho was passionately
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fond of art, whether painting, sculpture, architecture, or music. He was

an accomplished pianist and organist. He lectured on the history of art

for many of the last years of his life. His critical judgment of works of

art had been cultivated by prolonged residence in Europe. He was a

man of sensitive and delicate nature. His modesty was almost a fault.

He was the most agreeable of companions and the most faithful of friends.

A more refined, gentle, cultured, lovable man, one would seldom meet.

Withal he had a most devout spirit. He was almost from boyhood a com-

municant of the Protestant Episcopal Church, but was in most catholic

relations with Christians of every name. He represented the finest type

of American scholar, college officer. Christian gentleman.

Obituary Notice of Franklin B. Oowen.

By Richard Vaux.

{Bead before the American Pkiloiophical Society, March 7, 1890.)

Called to our Federal Capital, in the District of Columbia, by oner-

ous and perplexing professional engagements, Franklin B. Gowen there

died on the 14th day of December, 1889.

His life was remarkable. It was a lesson and an example. His mind
was of more than exceptional power. His energy seemed exhaustless. A
courage that met, without hesitancy, opposition and antagonism, was ani-

mated by a temperament so sanguine, that defeat was obscured by the

brilliant promise of anticipated success.

Mr. Gowen was devoted to literature, assiduously cultivating his taste

for its highest standards, proficient in scientific knowledge, to which he

applied intelligent study, and an eloquent, impressive and learned lawyer.

He possessed capacities for the management of great enterprises involv-

ing great interests, so- that it may be said of him, he was the peer of the

distinguished men of his day.

His public speeches were masterly. In the discussion of principles, the

treatment of details, grouping the arguments as to each, he brought out

the strongest points of his contentions wjth a forensic ability recognized

to be of a high order.

He was capable of augmented possibilities. His memorable and success-

ful effort to maintain the safeguards of imperiled rights and public

security attests his force of character, latent till stimulated into action.

This statement is not amenable to the criterion of a too florid coloring; it

is rather in harmony wilh the natural tints of his character.

Earnest, aggressive, sanguine, capable, laborious, his capacities and ac-

quirements were forces that demonstrated his powers. It has been said

by high authority, that if elsewhere, certainly in Philadelphia, her most
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prominent citizens are best understood and appreciated after they are

buried.

Franklin B. Gowen was born at Mount Airy, near Germantown, in tlie

county of Philadelphia, February 9, 1836. He inherited some of the

marked mental and moral traits of his father, whose life in Philadelphia

demonstrated his striking individuality.

It can hardly be doubted that what is known as heredity is the outcome

of the parents' characteristics in their descendants. Mr. Gowen's char-

acter in this respect may be judged by the recognized principles of pathog-

nomy.
Yet in his social relations he was genial, agreeable and attractive. His

acquirements rendered him notable in association with cultured and re-

fined society. His information, belle lettres and scientific reading and the

charm of his conversation were thoroughly appreciated by his personal

friends and associates.

Mr. Gowen was, at an early age, sent to Emmetsburg, in the State of

Maryland, to receive the instruction which made the college located there

so eminent as an institution of learning.

After marked proficiency in his studies, he returned home and finished

them at the Moravian School, at Litez, Lancaster county, Pa.

His youthful training was intended to qualify him for a business life. The
first inti;oduction to his proposed avocation was entering the store of Mr.

Baumgardner, at Lancaster. Acquiring sufficient knowledge of the

business, Mr. Baumgardner sent him to his iron furnace, at Shamokin.

All this was prior to his majority, for at twenty years of age Mr.

Gowen formed a partnership with a Mr. Turner, for the purpose of mining

anthracite coal. This promised well, but in the monetary panic of 1857

the firm failed, with liabilities amounting to some $60,000. Mr. Gowen
seems to have been disappointed in his business venture. He then studied

law at Pottsville, Pa., with Mr. Benjamin W. Gumming. On the 81st of

May, 1800, he was admitted to the bar of Schuylkill county.

To indicate the integrity and energy of Mr. Gowen, he paid in ftill

the liabilities of the firm of Gowen & Turner. In 1802, Mr. Gowen
was elected the District Attorney of Schuylkill county. His legal stand-

ing being assured, he continued to represent the pleas of the common-
wealth in Schuylkill county until his increasing professional business

required him to resiga that ofllce, and devote himself entirely to his pri-

vate practice.

Mr. Gowen was the counsel of the Reading Railroad Company in 1864,

and in 1807 it became necessary from the increase of his professional

daties to remove to Philadelphia. He was tlien in the thirtysucond year

of his age. In 1809, Mr. Gowen was elected President of the Pliiladel-

pbia and Heading Railroad Company.
He reluctantly accepted the position at the request of a nxajority of the

controlling inluresl in the company. From this period in liis life, Mr.

Gowen iMgan a career burdened with groat responBibiliilos. Tlic largo
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interests which were involved in the management of this corporation are

not easily to be described. It may be said, however, that the holders of

the various securities of the company, and those wlio were engaged in

providing the chief traffic of the road, were not usually unanimous in their

agreements as to the conduct of its affairs.

From 1869 to 1884, he was President of the company. He then resigned,

and in 1886 he was again elected President and served till 1888, when he

again resigned.

It was well said of Mr. Gowen's Presidency, that it was '

' fifteen years of

struggle and achievement."

Reference to Mr. Gowen's administration of the business and policy of

the Reading Railroad is here out of place.

The interests involved were enormous and the contentions of the parties

representing them were inspired by efforts to control the management
vested in the executive authority of the company.

The President and the Board of Directors were subjected to the conse-

quences of divergent views and opposing opinions of their constituents.

Mr. Gowen's responsibility was not divisible.

During his Presidency he met antagonisms, hostilities and obstacles

that would most likely have overwhelmed a less courageous, able, self-

poised and confident administrator. Criticism followed the course he

pursued—severe criticism often—but patiently listening, ready to defend

himself, he followed out his plans. His views were broad, far reaching

and based on what, to his extraordinary comprehension of the vast possi-

bilities of the Reading Railroad, were vital to the permanent triumph of

the producing and transporting capacities of this coal-carrying com-

pany.

Securing coal fields by purchase, thus owning the sources of supply of

freight for the support of the traffic and the augmentation of the earnings,

and with the topographical advantages of his line of road, Mr. Gowen
conceived that he could place the Reading Railroad beyond the reach of

competing rivals.

This much is said in some sort to indicate the character and capacity of

Mr. Gowen. And let it be proclaimed that during his management of the

company, amid all the contentions it occasioned, in the direction of the

policy he regarded as essential for the success, not a word was ever

uttered that expressed a doubt as to his spotless integrity.

The Engineering and Mining Journal, of New York, a professional

periodical of high standing, in an editorial reference to Mr. Gowen,
thus epitomizes his character :

" Mr, Franklin B. Gowen was undoubtedly one of the most admirable

men this country has produced. To brilliant ability, eloquence, undaunted

courage and an incorruptible honesty which placed him, even with his

bitterest antagonist, above the faintest suspicion of doing a dishonorable

thing, Mr. Gowen united a winning personality that firmly attached to

him all who had the honor and pleasure of his acquaintance.
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" His devotion to duty was not lessened -when it called for the risk of bis

life and fortune, and the administration of the immense interests of the

Reading Railroad and Coal and Iron Companies was never influenced by

his personal advantages, but was always and solely in that of his stock-

holders. A man of firm convictions and of utter and unconcealed ab-

horrence of dishonest}' in every form, he naturally made many enemies as

well as friends, but even his enmities were to his honor.

" Mr. Gowen was a firm and very enthusiastic believer in the immense
value of our anthracite coal deposits, and he secured for the Reading

Coal and Iron Company the most valuable mineral estate in the world.

It is true much of it was purchased with bonds, and this involved an

interest account so heavy as to have crippled his companies ; but the

jwlicy of controlling this magnificent source of future profits, both for the

coal company and for the railroad was, when exercised in moderation, a

far-sighted and wise one. Mr. Gowen's sanguine temperament may have

led him to a larger investment, in undeveloped lands, than was prudent,

but there is no question of the immense value of the estate (which covers

fully one-half of all the anthracite coal in Pennsylvania), that he pur-

chased for his company, or the moderate cost of the same.

"In the council chamber he was an acute and profound legal adviser; at

the bar a pleader of unsurpassed logical force and magnetic influence.

Handsome, witty and eloquent, he was master alike of the rapier and the

battle ax. After the glamour of his speech had passed away, there

remained the convincing strength of his statement.

"These qualities, together with his fearless determination, found,

perhaps, their highest exhibition in the victory which he won, at the end

of more than three years of patient preparation, over the secret society of

murderers which had so long maintained a reign of terror in the

anthracite regions. If Mr. Gowen had never achieved anything else,

this one performance would have entitled him to the gratitude of

mankind."

Operating the coal mines that yielded profit to the railroad, employing

large numbers of laborers, supplying the demand for their products, it

came to pass that, by violations of law, life and property in the mining

localities were put in peril. Arson and murder were committed by mem-
bers of secret combinations of men in this coal region. Mr. Gowen undertook

the suppression of this combination and the punishment of the guilty. Ho
went before the legal authorities of Schuylkill county, indicted the leaders

of the " Molly Maguire$," as this combination was called, convicted them,

and some were banged and others imprisoned. The combination was
destroyed and peace followed.

Hi* ability as a lawyer could not be better tested. His personal cour-

age oould not have been better proved. Fidelity to public duty and the

MMitioD of the obligation to society by one of its citizens have no nobler

attMtalloD.

Hr. Oowea't domestic life was hallowed by his unprotontious religious
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principles, which were expressed in his commuaion with the Protestant

Episcopal Church.

In his profession he was behind none of the leaders of the bar, for Mr.

Gowen ranked among the great lawyers of the country.

His last, or among the latest of his professional achievements, was

tlie decision (March 20, 1890), of the Supreme Court of Ohio, in the case

of Rice against the railroads under the Inter-State Commerce Law.

Had Mr. Gowen been tempted by the inducements held out to him to

enter political life, he would have attained the distinction of a statesman

in that high order of men who made their mark in their time on our history.

His extraordinary capacity for orally expressing his opinions, his com-

mand of language, his wonderful memory, not needing the aid of written

notes to direct the course of his argument, the attraction of his manner

and his personal presence would have established his position as an

orator.

Less than is here said would have been an injustice to the memory ofour

lamented colleague. It is at best but a tentative effort, and when the color of

the perspective round the prominent figure, which Mr. Gowen became in

the circle of the physical scientists of his day, is mellowed by age, then

his biograpliy will be the just tribute to his phenomenal character.

Obituary Notice of Leo Lesquereux. By J. P. Lesley.

{Head before the American Philosophical Society, March SI, 1890.)

The venerable botanist and palseo-botanist, Leo Lesquereux, of Fleurier,

Switzerland, late of Columbus, Ohio, has been a member of this Society

since his election, January 18, 1861. Born in 1806, and dying on the 20th

of October, 1889, his long life was full of unusual adventures, and great

discoveries.

When a boy, on one of his excursions to find new flowers, he fell from

the top of the mountain which walls the Val de Travers on the north.

Rolling and dropping from clift' to cliff, a descent of several hundred feet,

he was found by his family hanging in the branches of a tree, mangled

in every part of his body, and apparently dead ; but after lying insensible

for several weeks, he recovered health and strength, and continued his

boyish explorations as though nothing had happened. The place is in full

view of his father's house in Fleurier, and is pointed to by the villagers

as Lesquereux's clitf. Just below it to the right the Pontarlier Railway

line from Neufchatel to Paris, leaves the Val de Travers and enters the

gate-like gorge across which the Swiss stretched their iron chain to keep

the marauding Burgundians in check.

This gorge is similar in its general features to that of our Lehigh river
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from Mauch Chunk upward ; a trench two thousand feet deep cut from

north to south across one of the extensive limestone plateaus of the Jura

range ; the upper surface of the plateau being occupied partly by reclaimed

farm lands and villages, and in part by unreclaimed peat bogs traversed

by artificial drains, and quarried periodically for fuel. These peat bogs

were the young botanist's favorite tramping grounds ; and he got to know
every safe and every dangerous spot on their treacherous surfaces. He
made the acquaintance of every flower that grew on them and on the sur-

rounding cliffs. He devised for himself an auger, like a flour inspector's,

with an adjustable handle ; and with this tool he investigated the charac

ler and structure of the bog, its stratification, the specific gravity of its

different layers, the deformation of the sphagnum by pressure, and the

rate of its growth. He was the first to determine tlie true causes and con-

ditions of peat formation ; unconsciously making the first step in the sci-

ence of the geology of coal.

Going for his education to Neufchatel, his results were not accepted by
the naturalists, until, a Cantonal Commission being appointed, Agassiz being

one of the commissioners, he was permitted to demonstrate the subject on

the surface of the bog itself ; then his tlieory was accepted. I have in

manuscript an autobiograpliy of the earlier portions of his life, and his

naive expressions of satisfaction at tliis victorious defense of his young
scientific work are very amusing. The whole of this manuscript, written

for my pleasure three or four years ago, is well worth a place in the pub-

lished Proceedings of this Society, and I am tempted to enrich from its

store of racy details this poor sketch of his most noteworthy career.

When twenty four years old (1830) he married the daughter of one of

Goethe's intimate friends, General Von Wolffskeel, the Baroness Sophia

of Eisenach. Three sons and a daugiiter of this most happy union sur-

vive him. His wife would tell how she used to sit on Goethe's knee,

while the poet and her father conversed together. The account ot his

courtship and wedding given in the manuscript makes charming pictures

of German life.

Lcsquercux had been appointed to a chair in the College at La Chau.v

de Funds. But his career as teacher of science was suddenly cut short by

ao illness which destroyed his liearing. He went for relief to Paris, but

was treated hy a noted oculist and aurist there wiili the brutal recklessness

custf>mary at that time in the medical ])rofession of that metropolis, and
whii-h is not entirely unknown even at the present day. His eustachian

tubes were burst, and an intlammtition of the brain superinduced which
threatened to destroy liis sight. When he returned home he bocauic stone

deaf, and never hoard a sound from that time to the day of his death. In

desp&lr ho learned the trade of a chaser of tiie backs of watches, but gradu-

ally lost IiIh health and coumgo and was long nui-«ed by his devoted wife.

Tnun the slrunKtli of liur admirable character m-ule itself known ; for she

prucilcvd her husbnnd'H art, and Hup|M>rted the family hersell, until he

cuuld rvMUino hia handicraft. Twelve years he engraved watches and
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made and tempered watch-springs, a delicate process, the knowledge of

which was hereditary in his family.

At tlie age of nearly forty his fame as a bryological botanist induced the

King of Prussia to commission him to examine and report on the origin,

growth, size, quaUty and condition of the peat bogs of that kingdom.

Neufcliatel the Canton still belonged to Prussia. He had been commis-

sioned by the Cantonal government and had reported on the peat bogs of

the Jura. Now he traversed the mountains of Germany, the shores of

tlie North sea and Baltic, and after publishing his report at Geneva, exam-
ined tlie bogs of Denmark, Sweden and Norway, and if I mistake not

some of those of Great Britain ; but of this I am not sure ; and still later

those of Canada and the United States : taking into the range of his

researches the Dismal Swamp of Virginia and North Carolina ; and going

out alone, unarmed and deaf, far over the prairies of the West, sleeping on
the grass without covering, sometimes several nights in succession.

Lesquereux followed Agassiz. Desor, Guyot and Matile to America in

1848. He settled his family in Columbus, Ohio, wliere his sons began
business on several thousand doUirs' worth of watches loaned for this

purpose by their father's friends, who took that method of enlarging tlieir

trade. Agassiz had promised him scientific employment, but was unable

to carry into effect his friendly intentions. The family were at first in

great distress ; afterwards they prospered ; and the father was able to

devote the rest of his life to his adopted science. He was always poor

;

his work always poorly paid ; but he was one of the wisest, most cheerful,

and most contented of mortals. His modesty ran into self-depreciation
;

a sentiment sadly reinforced by the physical infirmity which cut him off

from easy intercourse with his fellow-men, and made him not only undulj-

grateful for the salaries or fees which he received for work ordered, but

unduly modest in the estimation which he placed upon his work. He
reminded me of some gentle wild beast or bird living on the chance re

sources of nature, patient when he found but little, most thankful when
he found anything. But a very noble independence was manifest in all

his intercourse with others. His manners were simplicity and refinement

embodied and illustrated. His considcrateness was best shown by the

restraints he imposed upon himself in conversation. His visits even to

his best friends were rare and short. He made excuse that it must be a

wearisome act of friendship to talk to a stone-deaf man. Yet he was a

delightful interlocutor.

Only to those who grew accustomed to conversing with the lips alone

did he feel quite free to hold intercourse. He read language by watching
the movements of his friend's mouth. When introduced to a stranger,

and usually when meeting one of his old friends, the first question was :

"Will you speak in German, in French, or in English?" and according

to the answer he prepared himself for the conversation. " Did you tell me
that your friend Lesquereux was deaf? " said one to me one day. "Yes."
"But how is that possible? I noticed him talking French in the most
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animated manner with his friend just now, and he seemed to hear him as

well as you or I could."

With those who wore beards it was more difBcult, and he was obliged

to beg a repetition of mvny sentences. But with most persons he car-

ried on conversation in writing, always carrying tablets and pencils with

him for that use. Experience had also taught hitn to gather up all the

loose papers on which there were any sentences of the conversation, and

throw them into the fire before he left the room, or tear them to pieces if

in the open air. So expert was he in interpreting what was said to him,

that he usually gathered the whole of a sentence by watching the first

few words of it written. He seldom permitted the sentence to be finished.

I suppose this quickness was not a mere consequence of his intellectual

caltivation, but was one of the many necessities he felt for diminishing

what he considered the burden which his infirmity laid on his interlocu-

tors ; he was so delicately generous to others ; and making no distinction

at all between the highest and lowest class of man.

Lesquereux took no part in politics. I think they did not interest him.

His friend, Agassiz, was a born aristocrat. His friend, Desor, was a demo-

crat of the most pronounced type, and continued to be one of the two

most influential leaders of the Democratic party in the Canton, after the

not bloodless revolution which made Neufchatel free of Prussia, until his

death in 1836. But Losquereux's letters to me through nearly thirty

years scarcely mentioned the political situations on either side of the

Atlantic ; with one exception ; he deeply sympathized with the preserva-

tion of the Union, and the emancipation of the slaves.

Les<iuereux'8 religious opinions, if he had any, are unknown to me.

But I have innumerable evidences in his letters that he entertained a very

remarkable faith in an Overruling Providence, as fixed as it was simple.

"I have known what it was to have no bread for my family," he writes

in one of his letters, "but the good God has never forsaken me." I am
reminded that I compared him to Heinrich Stilling, after reading one of

his clieery pages, in reply to some desponding confidences of my own less

sure faith. I am sure that not a complaining expression can bo found in

our long corre8iK)ndence.

I first met Lesquereux in Schuylkill county, Pa., in the summer of 1851.

Prof. n. D. Rogers was revising the Anthracite region for his Final Re-

port. Desor, wlio had worked with Agassiz in Boston and on Lake Su-

perior, had ac(reptcd an oHer to study the surface deposits of Pennsylva-

nia ; and Lescjucreux, who was employed to provide a report on the Coal

plants of the Slate, sat day after day on the Anthracite tip-heaps, collect-

ing and classifyinpc whatorer the roof shales afibrded him. His names,

descriptions and figures wore pul>liahed seven years later (1858) in the

Second Volume of tlie Geology of Pennsylvania.

Ilia " Fos«ll ('oal Flora of Arkansas " was published in 1800.

IIU " FoMil Coal Plants of Illinois " appeared in Worlheu's Second and

Fourth Voloinot in 1806, 1880.
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His "Tertiary Plants of Mississippi " appeared in Hilgard's Report of

1863.

His "Cretaceous Flora of the Dakota Group" appeared as a mono-
graph in 1874, as a "Report of the U. S. Geol. and Geog. Survey of the

Territories" under Dr. Hayden.

His monograph of the "Pliocene Flora of the Auriferous Gravel De-

posits of the Sierra Nevada " appeared in 1875.

His "Tertiary Flora " as a monograph in 1878.

His "Cretaceous and Tertiary Flora" as a monograph in 1883.

" The Coal Flora of Pennsylvania and the United States," Report P of

the series of geological reports of that State, Vols. 1, ii in one, with an

atlas in a separate volume, 1880, and Vol. iii, text and plates, 1884, was

the fruit of his more or less continuous connection with the State Survey

from 1875. He regarded it as the crowning labor of his life, and resumed

into it all his knowledge of the flora of our coal measures. Another vol-

ume, in preparation at the time of his death, was intended to contain the

figures and descriptions of about a hundred new species, some of them of

exceptional beauty and interest ; and many of which were founded on

specimens in the rich private collection of his most intimate friend and
fellow-worker, Mr. R. D. Lacoe, of Pittston, Pa., who looked much after

the old man's comfort, and frequently entertained him as his guest for

days and weeks together, most of the time being spent in examining, com-

paring and discussing doubtful species and new discoveries.

For his comparisons of foreign species, his three principal correspond-

ents were Schimper of Strasburg, Heer of Zurich, and Count Saporta.

Schimper was one of his earliest intimates in botany and he was never

willing to consider a question settled until after letter after letter had

passed between them. His American studies of the Cretaceous and Ter-

tiary floras of America supplied copious and constant food for botanical

correspondence with Heer.

In the earlier years of his residence in the State of Ohio he was em-

ployed by Mr. W. 8. Sullivant, a wealthy citi/en of Cincinnati, a bryolo-

gist given to the study of mosses, and assisted him in the publication of

many new species. This brought him into intimate correspondence with

the well-known bryologist of Pliiladelphia, Mr. Thomas P. James, a mem-
ber and officer of this Society. After Mr. James left Philadelphia to

reside in Cambridge, Mass., Jfr. Lesquereux's botanical intercourse

with him was constant and fruitful, and much of the value of the

" Manual of the Mosses of N. America," published in their respective

names, was due to the zeal with which he thus kept alive those earliest

studies of his life. Another of his closest friends was the veteran profes-

sor of botany at Lafayette College, Easton, Pa. , Thomas C. Porter, who
has some amusing anecdotes to tell of their adventures among the rare

plants surviving on the banks of the Delaware.

Lesquereux was elected a member of this Society January 18, 1861, and

of the National Academy of Sciences in 1864, the year following itsconsti-
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tution by the Senate and House of Representatives of the United States ;

Init his deafness excused him from attendance at the meetings, and his

membership was understood to be in honorable testimony to his character.

Many other learned bodies in Europe and America also placed his famous

name on their lists ; among these the Geological Societies of London and

Brussels made him a corresponding member ; and he continued to be ac-

counted by his Alma Mater, the Academy of Neufchatel, one of its hon-

orary professors.

Lesquereux did not attempt further field work after 1884. He was then

78 years old. The last five years of his life were passed in quiet

retirement in his cottage on the edge of Columbus, at which books, mono-
graph pamphlets, and specimens of fossil plates for identification or de-

scription were constantly arriving from old correspondents and fresh

young workers. He began to lament the widowed loneliness and failing

brain-power of old age, and predicted his own death from spring to

spring. But his strength held out until the end of the summer of last

year, after which he existed in an almost insensible condition, and in a

few weeks peacefully ceased to breathe.

Description of a New Species of Pteropus. By Harrison Allen.

(Read before the American Philosophical Society, March 21, 1S90.

Pteropus lanioera, sp. nov.

Crown covered with dark gray, unicolored hair. The hairs between the

eyes are directed backward, but over the rest of the crown are erect. Face

everywhere hairy. In front and below the eye the hair is thicker than

elsewhere. On the cheeks and lips the hair is directed downward, while

on the horizontal ramus of the lower jaw it is directed backward. The
region of the whisker is composed of long, woolly hair of the same nature

as that of the crown but of an obscure brown shade, and extends like a

collar to the neck. The under surface of the head, therefore, unusually

full and woolly. Tl»e space between the rami to a point a short distance

buck of the rictus is of a dark brown.

The side of llie neck covered with long, brown, unicolored hiiir, the.

wime color passing more to the front of the neck than to the back where
the shade is of a gniy linge. The base of the probrachium ventrally is

covered with long, woolly liair as on the side of the neck.

The side of trunk with long, silky, unicolored brown hair, the front the

same with ashy tips. The middle of the chest is romarkablo for exhibiting

a pure gray, while spot the si/.o of an ahnond. In one specimen tiio hair of

the |M>t is unicolored, and in the other it retains a black-brown base.

The infraanal region is Ihu saniu as the front and conceals the inler-

fvmonil mGinbrane.
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The back of the trunk measures 35 mm. across, and is covered with

dark-brown hair with ashy tips. It becomes more woolly and brown at

the rump. Hair of the same texture extends a little beyond the knees on

tlie dorsal surface of the posterior extremities, but is entirely absent from

the front. With the exception of a few hairs on the flexor surface of the

forearm near the elbow the membranes are naked. Ears a little longer

than the muzzle, naked (save a few hairs at the base), ovate, nowhere

emarginate.

Palatal ruga? between the molars but four in number.

Skull.—Ecto-pterygoid process wiili trenchant laminated pedicle which

reaches to the anterior margin of the undivided foramen ovale. Post-

glenoid process in height equals one-third the anterior and posterior

measurement of the glenoid cavity ; zygomatic arch curved above the

level of the optic foramen. * The sagittal crest elevated, entire. An
orbito-frontal foramen lies behind the postorbital process. Frontal bone

with scarcely any inflation at the inner border of the orbit and on the

vertex.

The maxilla as it lies in the orbit is marked by a tuberosity placed to

the median side of the groove which leads to the Infraorbital canal. The
median border of condyloid process is flat, thin, not robust.

Teeth.—Maxillary incisors not touching ; they possess well-defined pos-

terior cingules. The incisorial series but slightly arched. The lateral

incisors larger than the centrals and grooved anteriorly. The first pre-

molar in contact with the second. The second premolar with a well-

defined palatal cusp. The second molar one-third the length of the first

which lies in line with the infraorbital canal and not under the root of the

zygomatic process.

The mandibular incisors scarcely separated. The lateral incisors larger

than the central but moderately raised above their level. The first pre-

molar larger than the maxillary or mandibular last molar. It almost

occupies the interval between the canine and the second premolar. The
second premolar with conspicuous lingual cusp.

The maxillary canine on the right side with a rudiment of a postero-

lateral cuspule. The maxillary second premolar shows a similar rudiment

on the external cusp much the same as in P. keraudrenii. The teeth of

the left side of the maxilla and those of the mandible are without these

rudiments. No antero-basal projection present on the maxillary third

premolar.

This species is most closely allied to P. phceocephalus. Like it it belongs

to the same group of the genus with P. keraudrenii and P. molossinus.

The latter species I have not seen. P. keraudrenii is a larger species and

quite differently colored. P. molossinns agrees closely in size, but diff"ers

in distribution and color of the fur. The other species which resemble

it in size are P. ruhricollia, P. temminckii, and P. personatus.

* By this expression is meant that when the skull is viewed In profile the zygomatic

process lies above the plane of the optic foramen.
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Measurements.

Length of head and body 180 mm.
•' head 43 "

" thumb 40 "

" second m. c 47 "

" third " 67 "

" fourth " 67 "

" fifth " 73 "

" forearm 98 "

" tibia 48 "

Habitat, Samoa islands. Type in Ward's Nat. Hist. Establishment,

Rochester, New York.*

Description of a New Species of Macrotus. By Harrison Allen.

(Read brfore tJie American Philosophical Society, March 21, 1S90. )

In Article xvi, extracted from "The Bulletin of the Am. Mus. Nat.

Hist.," Vol. ii. No. 3, p. 166, entitled "Notes on a Collection of Mammals
from Southern Mexico," by Mr, J. A. Allen, occurs the following state-

ment :
" Macrotus Californicus, Baird.—Eight skins and skulls, and three

additional skulls, all males. Bolanos, Jalisco, July 3, 1889. ' Occurs in

immense numbers in the adits and old mine drifts of the Mineral de Bo-

lanos. Of the fourteen captured all were males, whereas in the case of

the other kinds of bats taken here females generally predominate ' (Audley

Buller, MS. notes).

"In the al>8ence of specimens for comparison, it is difficult to say cer-

tainly, whether they are the same as the California specimens. Judging

by descriptions, they are somewhat darker in color."

I hud an opportunity, through the courtesy of Mr. J. A. Allen, of

examining two of the specimens of this series, and concurred with Mr.

Allen in identifying them as M. californicus. The skins were of imma-

ture individuals and the parts about the auricle apparently mutilated.

The dark cinereous tips of the hair, while in striking contrast with the more
northern form of the species, was not thouglit to be distinctive, since

southern variations of other siiecics, as Arlibeus perspicilUitus and Atala-

phn noteboraeentis, are known to bo differently colored from the northern.

The main meMUrements wore the same. But since Mr. Allen ]>ublishcd

bi« notes I have carefully soaked one of the skins in dilute spirits and

have detected that the apparent mutilations of ilio auricle were duo to

dlmortioD, and that the form of the auricle was sutllciently pronounced to

warrant a careful examination of tho cninium. In rcaponsu to my request

I MB tiMtobted to Mr. F. A. Ward for an opportunity of examining this laterostlng

torn.
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Mr. Allen sent to me eight crania for inspection. The characters of these

specimens are in many respects quite different from those of M. ealiforni-

CU8. I have therefore concluded to describe the Mexican species as new in

the following language :

Macrotus bdlleri, sp. nov.

Auricle scarcely longer than head : the internal basal lobule rudi-

mental and projects about a millimetre beyond the juncture of the

interauricular membrane. External basal lobe reduced to a thin ridge

which leaves the tragus exposed. Tragus with convex anterior border for

basal two-thirds, and an abruptly acuminate apical third. The outer bor-

der is straight—apparently without basal notch or lobule.

The nose-leaf without well-defined lower border—scarcely longer than

the face. Chin apparently without divided plate.

Skull.—Facial region without depression on the frontal bone ; indeed, it

is faintly ridged posteriorly ; region over ethmoid scrolls scarcelj' inflated.

Squamosal portion of zygoma not more than one-half the size of the same
part in M. californicus. No projection of vertex at occiput, but the entire

superior curvature of the head simple. Angle of mandible projects

scarcely at all back of the condyloid surface. The two halves of the

mandible closer together than in M. californicus.

Fur.—On the back the basal two-third is white, the apical third very

dark plumbeous, the tip tending to gray. These distinctions are best

defined on the sides of the neck. At the middle of the back the gray tip

is absent. The colors undergo no variation over the posterior surface of

the prebrachium, the humerus, or the rump. On the endo-patagiura the

hairs are shorter, sparsely developed, and of a fawn color throughout.

On the ventre a disposition exists for the basal two-thirds of the hair

to be whiter than the rest of the hair. This is most marked on the sides

of the trunk, and is nearly absent from the middle. The apical third is

less markedly plumbeous and the tip is more gray than on the back. On
the whole the ventre gives the impression of being gray, and the back as

being of a dark, sooty hue.

Two immature examples (the distal epiphyses of the metacarpal bones

of the third, a fourtli, and fifth, manal digits ununited), 2004, 2005 (Am.
Mus., N. Y.), from Bolanos, Jalisco, Mexico.

Measurements.

Height of auricle from vertex 7 mm.
" tragus (slightly distorted) 6 "

" nose-leaf 7 "

Length of forearm 44 "

( m. c 4 "

1st digit. .' first phalanx 4 "

( second " 2 "

m ,. .. i m. c 45 "
2d digit... \ „ ^ . , ^ ..

J first phalanx 5 "

PROC. AMER. PHILOS. SOC. XXVIII. 132. J. PRINTED MAY 10, 1890.
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Measurements.

f*m c 32 mm.
first phalanx 15 "

8d digit. .. ^ second " 15 "

third " 9 "

fourth " 4 "

m.c 31 "

j first phalanx 14 "

4thdigit..^gg^o^^ " 11 ••

(third " i
"

{m.c 33 "

first phalanx 14 "

second " 10 "

third " 1
"

Length of femur 15 "

" tibia 16 "

" foot 13 "

" tail 25 "

" free portion of tail 3^
"

Notices of New FresJi-toaier Infusoria.

By Alfred C. Stokes. M.D.

{Read before the American Philosophical Society, April 18, 1S90.)

Mastigamreba reptans, sp. nov. Figs. 1-5,—Body constantly amoeboid,

at Its apparently greatest extension ovate, depressed, about two and one-

half times as long as broad, iho pseudopodia few, scattered, lobate, short

and unbranched, progression being chielly by the amceboid expjmsions of

the body ; flagellum apical, about three times as long as the extended

zooid, only the tip usually vibrating ; nucleus not observed ; contractile

vesicles several, snuill, scattered ; motion commonly very slow, occasion-

ally rapidly and irregularly vibratory. Length of the extended body yj'j^j

Inch. Ilab.—Pond water with decaying vegetation.

Jleteromita fu»iforini», sp. nov. Figs. 6 and 7.— Body elongate fusiform,

from three to four times as long as broad, widest centrally, tapering

lUenre to both extremities ; soft and chmgeable in shape, having the

ability In protruilo filamentous pseudopodic prolongations of the body

sabstancc, the extremities of these extensions not rarely becoming amoB-

boid and pnuluclng a reticulation by the interlacing of the ntinute

branchotor by ihu formation of mlnulo vacuole^!; fiigella diverse in length,

originating close togolhsr at the frontal extremity, the anterior one

vibratile. less than twice as long an thti boiiy, the other trailing and more

than twice the body In length ; cuntracillo vesicle small, apparently
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sinjrle, situated in the posterior body-lialf ; endoplasra finely granular.

Length of body ^5^^ inch. Hab.—Standing pond water. Movements
rapidly vibratory.

Ueteromita triangularis, sp. nov. Fig. 8.—Body ovate or subtriangu-

lar, depressed, smooth, twice as long as broad, the anterior border

obliquely truncate, sometimes slightly concave, the shorter lateral border

often flattened ; the longer convex ; posterior extremity obtusely pointed;

anterior flagellum about one-half as long as the body, the posterior or

trailing appendage from two to three times the length of the zooid ; con-

tractile vesicle single, posteriorly situated near the longer lateral border ;

nucleus apparently represented by a small light spot near the centre of

the anterior body-half. Length of body from js^j ^^ Ws^ inch. Ilab.

—

Standing pond water.

Food seems to be engulfed chiefly near the anterior extremity, this

region surrounding the particle by an irregular outflow of endoplasm, the

zooid then becoming indescribably unsymmetrical in form. The anal

aperture is postero-terminal or nearly so.

Mmromastix {[J-'J-Kpo^^ long ;
iiaari^, lash), gen. nov.—Animalcules

free swimming, ovate, having three flagella arising near together, one

siiort, antero-terminal and vibralile, two opposite, lateral and trailing ;

food engulfed at any point on the surface. Inhabiting standing water.

Afacromastix lapsn, sp. nov. Figs. 9 and 10.—Body ovate, about twice

as long as broad, the anterior region changeable in shape, that margin

rounded and often obliquely truncate, the posterior obtusely pointed ; ante-

rior flagellum short, arising from the centre of the anterior truncation, the

lateral appendages trailing, about three times as long as the body
;

endoplasm colorless, transparent ; contractile vesicle single, laterally

placed near the body centre ; nucleus not observed. Length j-^^j

inch. Hab.—Standing pond water.

This form is a member of the Trimastigidae of Saville Kent, and resem-

bles most nearly the Dalliagerii of the same authority, diftering chiefly

in the diverse length of the flagella, these appendages in DaUingeria

being subequal. The lateral flagella of Macromastix arise from opposite

points nearer the frontal border than do the similar appendages of Dal-

Imgeria, in the last named form arising from the lateral borders at some

distance from the frontal margin, and possessing adhesive power in the

distal extremities, nothing of tlie kind having been observed with the

present f )rm. Food is engulfed at any point of the surface.

Trnchelomonas ceroicula, sp. nov. Fig. 11.—Lorica subspherical,

smooth, orange j^ellow in color ; anterior orifice with a thickened, slightly

projecting external border, and produced internally as a straight, cylin-

drical, chitinous tube about one-tliird as long as the diameter of the lorica,

its anterior border attached around the anterior orifice of the sheath, its

posterior or internal margin circular and free, the long flagellum of the

enclosed animalcule protruded through this internal, tubular passage.- and

the body, when completely filling the lorica, surrounding the cylinder as

if pierced by it. Diameter of the lorica ^tss inch. Hab.—Pond water.
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The species differs from all other knowa forms by the presence of the

internal tubular prolongation. It was collected in some abundance from

a sheltered pond in the early part of February, 1890. It is, therefore,

probably a vernal Infusorian.

TracJielomonas similis, sp. nov. Fig. 12.—Lorica oval or subelllptical,

nearly twice as long as broad, the extremities subequally rounded, the

surface irregularly and finely punctate, the aperture produced as an

obliquely directed neck-like prolongation, the margin oblique and irreg-

ularly denticulate ; color chestnut brown. Length of lorica tj^^ inch,

Hab.—Standing pond water, with aquatic plants.

This approaclics most nearly the T. lagenella (Ehr.) Stein, which is

described as colorless and entirely smooth, neither of which conditions

are observable in the present form.

Trachelomonas obovata, sp. nov. Fig. 13.—Lorica obovate, less than

twice as long as broad, the anterior border convexly truncate, the poster-

ior obtusely pointed ; surface minutely hispid, aperture sligluly project-

ing, its margin rather more coarsely hispid ; color deep chestnut brown ;

flagella twice or more as long as the lorica. Length of lorica ji'j^ inch.

Hab.—Standing water from the pools of early spring.

Trachelomonas spinosa, sp. nov. Fig. 14.—Lorica oval, about one and

one-third times as long as broad, both extremities equally and evenly

rounded, the entire surface clothed with slightly recurved spines, which

are largest at the posterior border ; the anterior aperture produced as a

short, smooth, truncate extension ; color brown. Length, exclusive of

the spinous processes, ^Jj inch. Hab.—Pond water, with aquatic plants.

Epipyxi* soeialis, sp. nov. Fig. 15.—Lorica elongate subcylindrical,

from eight to ten limes as long as broad, often variously curved and bent,

the lateral borders nearly parallel, tapering posteriorly to the subacute

point of attachment, the anterior border truncate, usually not everted,

sometimes slightly flaring. Length of lorica ^Jj to ,^1^ inch. Hab.

—

Pond water in early spring ; attaclted to Confervtc. S;)cial, occasionally

forming radiating, rosette-like clusters composted of fifty or more thecie,

or in irregular fascicles produced by the attachment of from eight to ten

loricte to a single supporting theca.

The colonies formed by the attachment of one or more loricae to a single

tbeca M a basis of support, would seem to foreshadow the polythecium or

compound branching co\ony o{ Dinobryon, to which Kpipt/xis is closely

allied. Groups not rarely occur formed of from eight to ten thccie basally

attached to one and the same supporting lorica.

BptpyviM euryitoma, Hp. nov. Fig. 10.— Lorica elongntc-vasiform, about

three times as long as broad, widest at the anterior aperluro, that orifice

flaring, constricted near tiie anterior border, widening subcenlrally and

tbencc tn|>oring to tho subacute posterior point of altuchment. Length of

lorica rrom f^g to ^^^^ inch, Tond water, attached to various aquatic

planu,

Cr^ptogUna alata, ap. nov. Fig. 17.—Lorica obovate, colorless, less

than twice as long aa broad, tbo aalerior region widest, the frontal border
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obliquely truncate ; the lateral margins thinned and projecting beyond

the borders of the enclosed animalcule in a wing-like manner, the borders

somewhat curved in opposite directions as seen when the Infusorian is

examined "end on," or with the anterior or posterior region presenting

upward
;
posterior border narrowed, obtusely rounded ; the dorsal and

ventral aspects apparently encircled by a shallow transverse groove or

depression, at times two ; anterior orifice circular, its walls comparatively

thick, the two vibratile flagella passing out closq to the lateral margins ;

enclosed body elongate ovate, granular. Length of lorica yj^Vs

inch ; greatest width ^5*5(7 inch. Hab.—Pond water in early spring.

Farcilla, gen. nov.—Animalcules persistent in shape, free -swimming,

the anterior border rounded or minutely and centrally pointed, the pos-

terior extremity bifld, the bifurcation remote or approximate ; flagella two,

subequal, arising close together from the anterior apex.

The position of this newly instituted genus in a scheme of classiflcation

would probably be in the Heteromonadidaj of Biitschli, Goniomona? of

Stein and the Amphimonas of Dujardin, having its affinities closer to those

of the former than of the latter. Although the single known species of

the genius was exceedingly abundant in the infusion, I have not seen the

oral aperture in any, neither have I seen anj^ in the act of taking food, nor

observed any whose endoplasra contained colored granules or other pre-

sumable food particles. I therefore assume, on these negative grounds

alone, that the genus should be classed among the Flagellata-Pantosto-

mata of Saville Kent.

Farcilla lobosa, sp. nov. Figs. 18-21.—Body more or less ovate, less

than twice as long as broad, or in dorsal and ventral view somewhat
horse-shoe shaped, the posterior region bifld, the bifurcation formirjg

about one-half the entire length of the body, straight, somewhat diver-

gent or slightly and inwardly curved, tapering and their extremities

obtusely rounded ; anterior border convex, with a slight central acumina-

tion from which arises the two subequal, vibratile flagella; the lateral borders

bearing two rounded lobules or conspicuous protuberances, one on each

side, oppositely placed and alternating with the elongated furcated region,

the body in transverse optic section presenting an unequally quadrilobate

outline, but in lateral view more or less ovate with two opposite, lateral,

obtusely rounded wing-like projections or protuberances ; flagella exceed-

ing the body in length ; contractile vesicle double, near the centre of the

frontal border ; nucleus single, located anteriorly near one lateral margin
;

endoplasm granular. Length ^^^j^ to xyVu inch. Hab. A vegetable

infusion of decaying Algse and aquatic plants. Movements rotatory and
tremulous.

The body, as far as the prolongation and two lateral protuberances are

concerned, is somewhat variable. The latter are, at times, so obscurely

developed and are apparently so nearly merged into the anterior body-

half that the region becomes subglobose. The posterior prolongations

vary in curvature, in their distance apart, and somewhat in their extremi-

ties, being at times rounded, at others subacute. The varying direction of
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the furcation is sucb that they may slightly diverge, or be so closely

approximated that their inner borders are almost in contact and broadly

obovate in outline.

Lagenophrys bipartita, sp. nov. Fig. 23.—Lorica subheraispherical,

depressed ; dorsal surface rounded, ventral flattened, and surrounded

horizontally by a depression that gives the adherent margin a projecting

aspect as if bordered by a narrow rim, an internal "membrane extending

as a floor across the lorica at the position of the encircling constriction

and dividing it into two unequal parts ; posterior border irregularly crenate,

the surface obliquely striate or ridged ; the anterior valvular aperture

small, the valves acuminate. Diameter of the lorica j^jj inch. Hab.

—

Ectoparasitic on Daphnia.

This was taken abundantly adherent on the entomostracon mentioned,

being observed in a gathering made on January 19, 1890. The winter

had been an exceptionally mild one, and this collection resembled collec-

tions made in the early spring in the abundance, variety and activity of

their microscopic life. Even the entomostraca were burdened by their

usual load of infusorial parasites.

This is the only member of the genus in which a dividing membrane
has been observed above the region adherent to the supporting object, and

acting as a floor on which rests the soft body of the enclosed animalcule.

This floor-like structure exists, and is readily demonstrated if the lorica can

be detached uninjured from the host, as the writer has several times had

the opportunity to do. The enclosed zooid seems to rest on this floor-like

partition, being of course adiierent at the anterior valvular orifice, as is

commonly the structural arrangement with all the observed species. The
projecling basal rim has a tendency to become brown, as is so frequently

observed in many infusorial loricoe, and its surface is irregularly crenulate.

With advanced age it probably changes color entirely.

Podophrya pmilla, sp. nov. Fig. 33.—Body subspherical, pedicle com-

paratively stout, ils length equaling about one-half the diameter of the

body ; tentacles from twelve to fourteen, irregularly distributed, distinctly

capitate, often twice as long as the diameter of the body ; contractile vesi-

cle apparently single, situated near the centre of the frontal border :

nucleus obscure, apparently subspherical ; endoplasm usually finely gran-

ular. Diameter of the body y^^ IdcIi. Hab.—Pond water, attached to

various aquatic weeds.

BoUnophrya oblonga, sp. nov. Fig. 34.—Lorica oblong, very much com-

presrcd, lc»a than three times as long as broad, often tapering posteriorly,

the lateral borders nearly straight, the posterior margin rouiuled or

somewhat flattened, necmingly by the pressure of the supporting object
;

anterior margins Humowhat convex, not continuous but separated by a

narrow interval, the lateral borders enlarged and rounded ; tuiUaclea in

two anlvro-latoral fascicles, capitate ; contractile vesicle single, small,

located near the anterior border ; nucleus ovate, slightly curved, placed

•nbooDtrally near one lateral border ; endoplasm granular, almost entirely



1890.] < 9 [Stokes.

filling the cavity of the lorica. Length ^^jy inch. Hab.—Standing pond

water, attached to the rootlets of aquatic plants.

Solenopltrya alata, sp. nov. Fig 25.—Lorica, when viewed laterally,

irregularly ovate, depressed, longitudinally traversed by five broad, thin,

equidistant, perpendicular and anteriorly converging alas, their free mar-

gins irregularly undulate, and their height varying, usually being greatest

near their centre
;
posterior border evenly convex, the anterior narrowly

concave and alate. Lorica when viewed from above pentagonal, a longi-

tudinally disposed ala originating from each angle, converging anteriorly

and meeting at the summit of the sheath which is apparently continuous

across the frontal region ; enclosed animalcule almost entirely filling the

cavity of the lorica, the tentacles capitate, protruding through the ala?

;

endoplasm granular ; nucleus obscure, apparently ovate and subcentrally

located ; contractile vesicle single, posteriorly placed near one border.

Diameter of the lorica ^^^ inch, height ^Jj inch ; length of each of the

five sides -^{-g inch, Hab.—Attached to the rootlets of Lemna.

Apgaria purpuraacens, sp. nov.—Body elongate ovate, longitudinally

furrowed, anteriorly flattened, in general outline and aspect resembling

A. elongaCa ; endoplasm deep reddish purple in color; nucleus double,

ovate, the nodules situated in the posterior and the anterior body-halves

respectively, and connected by a funiculus ; contractile vesicle double,

located near the posterior extremity. Length of mature forms ^^^ inch,

the length being from three to four times the width. Hab.—Pond water,

and on the lower surface of water-lily leaves, near Minneapolis, Minn.

This beautiful and interesting form was originally discovered by Dr. P.

L. Hatch, of Minneapolis, where it was abundant, and specimens were
kindly sent to me. From A. elongata, which it resembles in general

contour, it differs widely in three important particulars : the remarkable

deep purplish-pink color of the parenchyma, in the double nucleus with

a funiculus connecting the nodules, and in the great size. A. elongata,

the most nearly related species, is colorless, it has but a single nucleus,

and is in size only about ^Jj inch in length. Reproduction with the form

here referred to as Apgaria purpurascena takes place by transverse, often

somewhat oblique, fission.

Homalozoon (,6fj.aXo^^ flat ; $a>«y, body), gen. nov.—Animalcules free-

swimming, hypolrichous, soft, flexible and elastic ; elongate, much de-

pressed, the anterior border obliquely rounded, thickened and abundantly

supplied with trichocysts ; oral aperture terminal, very expansile ; no ditfer-

entiated neck-like prolongation ; ventral surface flattened, entirely ciliated.

In the Annals and Magazine of Natural History for August, 1887, the

writer described an Infusorian under the name of Litonotua vermicular^,

relegating it to that generic group with much doubt and hesitation. In

the Journal of the Trenton Natural Hiatory Society for January, 1888, the

diagnosis is republished without comments, and without any expression of

that doubt as to its proper position whicli was still felt by the writer.

Recently another Infusorian closely related to the one here referred to, but

difieriug from it specifically, has confirmed the opinion that the lormer
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must, with the latter, be denied admission into the genus Litonotus, and

perhaps into the family Litonotidae. The forms differ from the typical

Litonotus in the absence of the neclv-like prolongation, in the absence of

the rounded and often conspicuously elevated dorsum, and especially in

the position of the oral aperture, which in Litonotus is ventrally situated

near the base of the neck, while in Homalozoon it is exactly apical and

terminal. The Infusorian therefore formerly described by the writer under

the name of Litonotus vermiculans is here transferred to the generic group

now proposed for the reception of the two allied forms.

Homalozoon vermiculare, Stokes.

—

Litonotus vermicularis, Stokes, Ann.
and Mag. Nat. Hist., Aug., 1887 ; Joarn. Trenton Nat. Hist. Soc, Jan., 18S8.

Homalozoon flexile, sp. nov.—Body elongate, from twelve to fifteen

times as long as broad, widest centrally, tapering to the obtusely pointed

posterior extremity, and to a slight anterior constriction beneath the thick-

ened and obliquely rounded frontal border ; cilia short and fine,

arranged in longitudinal lines on the flattened ventral surface ; dorsal

aspect bearing numerous, minute, hispid set* ; trichocysts within the fron-

tal extremity abundant and conspicuous, a few scattered throughout the

anterior region ; contractile vesicles from twelve to fifteen, arranged in a

series near one lateral border ; nucleus long, narrow, band-like, variously

curved ; endoplasm usually granular. Length of body j^-^ to y^^ inch.

Hab.—Pond water, with aquatic plants.

This resembles Homalozoon vermiculare in contour, but differs in size,

in the number of contractile vesicles, and especially in the form of the

nucleus and the absence of a keel-like ridge traversing the dorsal aspect.

EXPLANATION OF THE PLATE.

Fig. 1 to 5. Various forms assumed by Mastigamceba reptans.

" 0. Ileteromita fusiformis.

" 7.
" " with amoeboid protrusions.

" 8. Ileteromita triangularis.

" 9 and 10. Two forms of Macromastix lapsa.

•* II. Truchelomonas cervicula. An empty lorica.

" 13. Truchelomonas similis.

" 18. Trachelomonas obovata.

" 14. Trachelomonas splnosa.

"15. Epipyxls curystoma. An empty lorica.

" 16. Kpipyxia aocialis. An empty lorica.

" 17. Cryptoglena alata.

"18. Furcllla lobosa.

"19. " " lateral view.

"20. u variety.

"21. tninavcrso optic seclioQ ; diagram.

"92. LsgcnophryH biparlilu.

" 98. Podophrya pusilla.

"94. BolenopUrya oblooga.

" 90. Boleooplirya alau.
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The Asiatic Affinities of tlie Malay Language.

By G. Staniland Wake.

{Read before the American Philosophical Society, April IS, 1890.)

The existence of a connection between the language of the Malagasy

and that of the Malays is so evident that all matters relating to the latter

people are of importance, as bearing on the question of the origin of the

natives of Madagascar.

The Malays would seem to be first mentioned in the Chinese annals,

which refer to the existence, between the years 618 and 939 of our era, of

eighteen small States, pr.ibably Shan, in Further India, north of the coun-

try of the Malays. The Shans, to whom the Siamese are closely allied,

were therefore preceded in that region by not only the Burmese, who are

probably related to the Naga tribes, but also the allied Chams and Malays,

whose affinities would be rather with the Mongolian peoples of India,

now represented by the Kolarian tribes. This view is evidently supported

by the statement of M. Vivien de Saint-Martin that there is a general and
primitive relationship between the "innumerable ramificationsof the non-

Aryan race of India and IndoChina." The Rev. Dr. Mason and other

writers have found a similarity between the language of the Mdn of

Tegu and that of the Mundakolsof Chutia Nagpur, and Dr. Latham states

that the Malay language is connected with the M6n, and therefore also

with the Kolarian dialects of India. He associates with them, as belong-

ing to the same group, the language of Cambodia. Mr. Cust agrees in

allowing a relationship between M6n and Cambodian, but he classes the

Malay language as a distinct family. Prof. A. H. Keane affirms, on the

other hand, that the Khmer of Cambodia has nothing in common with

the Kolarian except a few verbal resemblances through the Talaing, and

that the Malay is " unmixed in structure and fundamentally related to the

Cambodian." If we test these statements by reference to the numerals

of those languages, we find that the Khmer differs from Malay and

agrees with the Kolarian dialects. This is shown by the following

table :
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The Malay numeral ampat, four, is probably derived from the Kolarian,

but some of the others are evidently of Dravidian origiu. This is true

doubtless of satu, one, which appears to be counected with Brahui asif.

one, in Dravidian or-u, the r and s being interchangeable. The Malay

numerals dalapan, eight, samhilan, nine, and aapula, ten, are certainly

connected with the Dravidian. Dr. Caldwell remarks* that the classical

Tamil grammars teach that pattu, ten, may in certain connections be

written paMu, from pagu, to divide, which corresponds to pagudi, classi-

cal Tamil pal, a division. Thus the ancient Tamil orupukadu is ora

paJidUy one ten. We have here the explanation of the Malay sapula,

which likewise means "one ten," the word pitla being evidently con-

nected with the Dravidian numeral. The Malay word minbilan, nine,

has a similar explanation. Dr. Caldwell explains the Tamil onbadu, nine,

in Malayalam omhadu, as compounded of the ordinary Dravidian or^ one,

and padu, ten, and as having the meaning of " one from ten." The Malay

$ambilaa has the same sense, and is compounded of »«(j?i), one, and pula

(bilan), ten. Dr. Caldwell applies to the Dravidian numerals the rule

"characteristic of the Scythian languages," that they " use for eight and

nine compounds which signify ten minus two and ten minus one." This

rule applies, as we have seen, to the Malay numeral nine, and it does so

also to eigTU. Thus dalapan is compounded of dua, two, and pula, ten ;

as in Telugu tnimidi, ten, meaning " two from ten," is formed of eni,

two, and midi, which is really identical with j^adt, ten.

Prof. Keane refers to the Indo-Paciflc numerals as common elements ia

the Malay and Polynesian languages ; he points out that ii^ the Samoan

sefalu, ten, we have a reduplication of the " enunciative particle," "the

expression being really equivaJent to »a-»a-falu, 'a one-ten.' " He says

further that "the needless repetition shows tliat the original sense has long

been lost i a further proof of the vast antiquity and independence of the

Sawaiori [Polynesian] tongues." Prof. Keane adds that as the "com-
mon elements in the Indo-Paclfic languages are organic and not bor-

rowed,", tliese languages "form a linguistic family in the same sense that

the Aryan or Semitic are linguistic ikmilies." The evident connection

between the Malay and the Dravidian numerals throws doubt, however,

on that conclusion. Prof. Keane refers also to the Polynesian word fof

five, lima, which be supposes to have originally meant hand,, as it still

usually does, and he states that " this meaning is lost in Malay, Javanese,

Malagasy, etc., where lima, retained as a numeral, has been replaced in

the sense of hand by tanghaiK tahan, etc." So U\i, Iwwever, from the

Malay having exchanged lima for tangltan, the probability is that it never

used the former word in the sense of " linnd ;" as tanghan ovi\n allied

form is thus ived by the Ashkllc iK>oplu8 to whom the Malays are most

closely related. This view is not Inconsistent with the remarks on the

DOmoral "flvo" in the Dravidian languages made by Dr. Caldwell, who
suggests that it might bo derived from kei, in Tamil a Imud. Probably

* Oranuaar of tho Dravidian Languogst, p. iUS, 187S>
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the Dravidian word for hand, in Gond kaik, as well as the numeral five,

saighan in Gond, and the Malay tanghan are derived from a common root

meaning "hand." It is noticeable that in Saraoan the word lijiia is not

used in speaking of a chiefs hand. This is 'a 'ao, in other Polynesian dia-

lects kakao, which is the original form, and is evidently allied to the words

just referred to. The origin of the word lima is probably to be sought in

the languages of Cochin China, in which the numeral five is nam or laru,

unless it is derived from the Shan dialects, which have the word mu or mi

for " hand." The Malay would seem to have taken its numerals " two "

and "three " from the same source as that to which it was indebted for

the word tanghan. In the Tungus languages " five " is tonga, or a slightly

differing form of this word, and in the same languages we have dzur,

dzhoua, dyul, dyur for "two," and ela, gilang, ilan for "three," answer-

ing to the Malay dua and tiga, which in Polynesian become laa and

tolu.

The consideration of the numeral systems of the Malay and Cambodian

does not support the conclusion that these languages are of the same fam-

ily. Prof. Keane refers, however, to a feature possessed by both of them,

which he considers so peculiarly distinctive as of itself alone almost to be

sufficient to establish their common origin. This is the use of identical

infixes.* It should be noted, however, that this important feature is not

met with in the Polynesian dialects, which employ a preflxf instead, al-

though it is found in all the true Malayan dialects, and is especially fre-

quent in those of the Philippine islands. Prof. Keane does not give the

origin of this " Malayan feature," as it is termed by the Rev, L. Dahle,

who first pointed out its presence in Malagasy. It is somewhat difficult

to understand how the use of infixes can be universal in Malay, but net

be met with in Polynesian, if, as Prof Keane supposes, those languages

form one family with the "polysyllabic untoned languages of Indo-

China," which the Malays are said to have acquired. If the Polynesian

and Cambodian languages belong to the same family, that feature must

either have been developed after their separation or have been acquired

by the latter from a foreign source. VVhen we consider that the use of

infixes is essentially Malayan, we are tempted to believe that it has been

taken by the Cambodian from the Malaj' or an allied language, such as

the Cham. The latter opinion is supported by certain other characters of

the Khmer tongue. This is classed by Mr. Keane with the ••polysyllabic

untoned languages," and rightly so inasmuch as the Khmer is pronounced

recto -toHo ; although the same word has several significations, the sense of

the phrase alone giving the true signification. According to M. Moura,

however, the Cambodian language is really monosyllabic. He says ex-

pressly, "like all the languages and idioms spoken in our days by the

peoples of the extreme East, the Cambodian is a monosyllabic language."

* Prof. Keane says that the infix is always the liquid m or » or win, with or without the

vowels a, o with m, or a, i with n.

t The Samoan prefix is mo.
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He adds, "in books of poetry, theology and even sometimes in ordinary

language, a certain number of polysyllabic words are found, but these

words are generally of Sanskrit or Pali origin, and prove nothing against

the general character of the language." M. Moura cites various words

•which have been derived from the Pali, and which could be indefinitely

added to. He states that they have been shortened, so as to reduce them
as much as possible to the monosyllabic form, " which is one of the dis-

tinctive features of the genius of the Khmer language." If this language

is in reality monosyllabic. Prof. Keane's argument, based on its polysyl-

labic character, cannot be sustained, but even if M. Moura is wrong, we
must conclude that the Khmer has been indebted for certain of its features

to the Malay rather than the reverse.

As to the verbal relationship between the Khmer and Malay languages

we may judge from the comparative vocabularies contained in M. Moura's

work. Of the 124 words there given only twenty-four are the same in

those languages, of which sixteen are however the same also in Cham,

which has thirteen other words common to it and Khmer alone. It ap-

pears, therefore, that Cham is more nearly related to Khmer, judging

from their vocabularies than is Malay. This agrees with the fact of the

early communication between the Khmers and the Cham. Moreover,

Malay and Cham agree in thirty-three instances out of the 124, showing

a closer relation between these two languages than exists between either

of them and Khmer. That all these languages include both Kolarian and
Dravidian elements is shown by reference to the short comparative vocab-

ulary appended to this paper. Those elements have, however, been

derived from different sources. M. Moura would, indeed, seem to think

that the language as well as the written character of the Cambodians is

derived from the Sanskrit and Pali, and it has no doubt obtained its for-

eign element chiefly from the north. The Malay, on the other hand, is

fundamentally related to the Kolarian and the allied Mongolian lan-

guages, and its Uravidian element has been obtained from the south. This

feature occupies a more important position in Malay than Dr. Caldwell

appears to allow. When referring to the Dravidian word kipp al, a ship,

he says that the Malay word for "ship" is kapal. Ho adds, however, that

" this has probably been borrowed direct from Tamil, and forms one of a

small class of Malay words which have sprung from a Dravidian origin,

and which were introduced into the Eastern archipelago, cillier by means
of the Klings (Kalingas), who settled there in primitive times, or by

meftDB of the Arab traders, whose first settlers in the East were on the

Malabar coast, where the Malayalam, tlie oldest daughter of the Tamil, is

apoken." Reftircuce lias already been made to the Dravidian origin of

aoine of the Malay numerals, to which may bo added that the afllx ta in

Malay $atu, one, api>car« to bo only the neuter formative du, wliich,

according tu Dr. Caldwell, is coitlained in various shapes in tiie first three

Dravidian numerals. Moreover, the I^Ialay aa, like tho Dravidian oru,

one, Is ua«d as tho iiiduflnilo ariiulo. Olhor verbal agreomculs could bo
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mentioned, but I will refer to only one other example. Dr. Caldwell

states that <i is the classical Tamil word for "fire," but that the more
commonly used word is neruppu, in Telugu nippu. Here we have, no

doubt, the origin of the Malay api (in Samoan aji), which in Cham takes

the form apui. Dr. Leyden long since pointed out that the language of

the Malays contains a great number of Tamil, Malayalam and Telinga

words which are not found in Sanskrit or the allied Indian languages, and
particularly "a variety that are only to be found in Telinga," the ver-

nacular of the ancient kingdom of Kalinga.*

*Asiat. Researches, Vol. x, p. 171.
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Stated Meeting^ February SI, 1890.

Present, 23 members.

President, Mr. Fraley, in the Chair.

Letters of envoy were received from the Nova Scotian

Institute of Natural Science, Halifax ; Museum of Compara-

tive Zoology, Cambridge, Mass. ; Department of the Interior,

Washington, D. C.

Letters of acknowledgment were received from the Natur-

wissenschaftlicher Verein, Bremen (129); Entomological So-

ciety, Brooklyn (130) ; University of the City of New
York (130); Prof. Henry M. B^ird, Yonkers (130); Dr.

Charles C. Abbott, I'renton, N. J. (130); Dr. F. A. Genth,

Prof. Lewis M. Haupt, Dr. George H. Horn, John Marshall,

Hon. Henry Reed (130), Prof. John A. Ryder, Philadelphia

(125, 130) ; State Historical Society, Topeka, Kans. (130)

;

University of California, Prof. John Le Conte, Berkeley, Cal.

(130) ; Mr. George Davidson, San Francisco, Cal. (130).

A circular from the Sociedade de Geografia, of Lisbon, em-

bodying ^ protest against the English aggressions in Africa.

The Section fur Naturkunde des Qilsterreichen-Touristen

Club was placed on the Society's exchange list to receive

Proceedings from No. 130.

Accessions to the Library were announced from the Geolog-

ical Survey of India, Calcutta; K. K. Sternwarte, Prag;

Anthropologische Gesellschaft, Vienna ; Verein fiir Erdkunde,

Metz; Statistika Central Byran, Stockholm; Prof. Lorenzo

M. Billia, Turin ; Societo D'Ethnographic, Minister^ des Tra-

vaux Publics, Mr. Henry Carnoy, Paris; Royal Society, Lon-

don; Mr. William II. Wliitmore, Bo.ston ; Harvard Univer-

sity, Cambridge, Mass.; Yale University, New Haven; Astor

Library, New York ; State Museum of Natural History,

Albany; Historical Society of Pennsylvania, Editor of

" American Notes and Queries," Dr. George H. Horn, Mr.

Henry Phillips, Jr., Philadelphia; Johns Hopkins University,
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Baltimore; War Department, Department of the Interior,

Wasliington, D. C. ; Eev. Stephen D. Peet, Mendon, 111.

;

State Ilistorical Society of Wisconsin, Madison ; State Uni-

versity of Iowa, Iowa City.

Prof. John A. Ryder presented his photograph for the Soci-

ety's Album.

Prof. Lesley read an obituary notice of the late Charles A.

Ashburner, D.Sc.

The Proceedings of the Board of Officers and Council were

submitted.

Pending nominations, Nos. 1203, 1204, 1205, 1206, 1207

and 1208 were read, spoken to and balloted for.

Prof E. D. Cope made some observations on the gigantic

chincilla of North America, Casteroides ohioensis.

The annual report of the Trustees of the Building Fund

was presented.

Prof. Cope offered the following resolution, which, he stated,

was intended to supersede the one presented by him to Coun-

cil at its meeting last week, and by it deferred until its next

stated meeting

:

Resolved, That the Proceedings of the Society be issued whenever an

amount of matter is ready for press which will make seventy-five pages

of text.

On motion, the resolution was referred to the next regular

meeting of the Board of Officers and Council.

The Committee on Accommodations reported progress and

was continued.

All other business of the meeting having been finished, the

Tellers reported the result of the poll to the President, who
thereupon declared that the following gentlemen had been

duly elected members of the Society

:

No. 2175. Hon. James T. Mitchell, Philadelphia.

No. 2176. Samuel Timmins, Arley near Coventry, England.

No. 2177. Prof. Robert W. Rogers, Haverford College, Pa.

No. 2178. Prof. Henry Willis, Philadelphia. '

And the Society was adjourned by the President.
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Stated Meeting, March 7, 1890.

Present, 10 members.

Mr. Richard Vaux in the Chair.

Prof. Henry "Willis, a newly elected member, was presented

to the Chair and took his seat.

Correspondence was submitted as follows

:

Letters accepting membership from Prof. Robert W.Rogers

and from Prof. Henry Willis, Philadelphia.

Letters of envoy were received from the Museo Nacional de

Buenos Aires ; Royal Statistical Society, London.

Letters of acknowledgment were received from Sir J. W.
Dawson, Montreal (130); University of Pennsylvania (129,

130), Mrs. Helen Abbott Michael (130), Prof. Henry D.

Gregory (130), Philadelphia; Maryland Historical Society,

Baltimore (130).

A letter from the Department of State in reference to cer-

tain MSS. in the possession of the Society was ordered to be

filed.

A letter was read from E. Frank Carson, requesting the loan

of the Society's Hall for an approaching reunion of the Ritten-

house family, to be held April 8, 1890, being the 168th anni-

versary of his birth ; and also requesting that the Society

should be represented on the occasion, which, on motion, was

referred to the President with power to act.

Accessions to the Library were reported from the Academic

des Sciences, Cracow, Austria ; Section fiir Naturkunde, O
C, Vienna; Verein fur Liibeckische Geschichte und Alter-

thumskunde, Liibeck, Germany ; Socidto Hollandaise des Sci-

ences, Harlem, Holland; Philological Society, Cambridge,

England ; Rousdon Observatory, Devon, England ; Geological,

Royal Statistical Societies, London ; Geological and Natural

History Survey of Canada, Montreal ; Harvard University,

Cambridge, Mass.; Mr. Charles J. Hoadley, Hartford, Conn.;

Prof. Robert W. Rogers, Philadelphia ; Wyoming Historical

Society, WilkeB-Barrd ; Johns Hopkins University, Baltimore:
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U. S. Coast and Geodetic Survey, Bureau of Etbnology, Inter-

state Commerce Commission, Washington, D.C.; Kansas Acad-

emy of Science, Topeka ; University of California, Berkeley
;

Observatorio Meteorologico-Central, Mexico ; Museo Nacional

de Buenos Aires, S. A.

Mr, Phillips exhibited and presented to the Cabinet of the

Society a bottle of " Earthquake sand from the Geysers at

Summerville, S. C, August 31, 1886."

Mr. Vaux read an obituary notice of the late Franklin B.

Gowen.
An obituary notice of the late Henry S. Frieze, LL.D., by

Hon. James B. Angell, was presented by the Secretaries.

The death of Martin B. Anderson (formerly of Rochester,

N. Y.) was reported as having taken place at Lake Helena,

Florida, on February 26, 1890 (born February 12, 1815).

Prof. Barker exhibited to the Society four stellar photo-

graphs taken by Prof. Pickering, Director of the Harvard

College Observatory, as a part of the Henry Draper Memorial.

The photographs were of the spectrum of the star /? Aurigae,

and showed the K line single in the first set and double in the

second, although taken only about seventeen hours apart.

This result appears to show that this star is binary, its com-

ponents revolving about each other in somewhat less than

four days. From the displacement of the components of the

K line, the change in wave length and the velocity of motion

may be calculated. Prof. Pickering finds this velocity to be

150 miles per second. The distance apart of the components

he estimates to be eight million miles, and their joint mass

about 2.3 times that of the sun. Since the spectrum method of

detecting binary stars is independent of distance, it must

always have an advantage in detecting such stars over the

telescopic method.

Dr. Brinton ofiered the following resolution, which was

adopted

:

Resolved, That the Committee on the Commemoration of the Death of

Franklin be instructed to select all speakers on that occasion from mem-
bers of the Society, and if engagements of others have already been made.
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that they be informed that owing to alterations in the plan of the com-

ineaioration, the thanks of the Society are tendered them, but their attend-

ance -will not be expected.

Dr. Horn offered the following resolution, whicli was adopted:

Resolved, That a Committee of three be appointed by the President to

examine an oil portrait of Prof. S. F. Baird by Mr. H. Ulke, report on its

desirability, and, if favorably, to solicit subscriptions for its purchase at a

price not exceeding $200, for the gallery of this Society.

The President subsequently appointed as such Committee,

Dr. George H. Horn and Messrs. J. Sergeant Price and Wil-

liam A. Ingham.

And the Society was adjourned by the presiding member.

Stated Meeting, Match SI, 1890.

Present, 30 members.

President, Mr. Fkalky, in the Chair.

Prof. Robert W. Rogers and Mr. Talcott Williams, lately

elected members, were presented to the Chair and took their

seats.

Correspondence was submitted as follows

:

Letters from Hon. James T, Mitchell and Mr. Samuel Tim-

mins accepting membership.

A circular from the University of Toronto, requesting dona-

tions to its library, to replace the one destroyed by fire on the

14th of February last ; on motion, the Librarian was directed

to forward to it such of the Proceedings of the Society as

could be 8ent.

A letter from the Naturforschende Ge.sellsclmft in Emden,

Hannover, thanking the Society for its letter of congnitulution

,

on the late celebration of the seventy-flfth anniversary of its

foundation.
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A letter from the Trinity Historical Society, Dallas, Tex.,

asking for autograph letters.

A letter from the Societas linyuam universalem scientiarum

ac negotiorum ancillamfundantium Iniernationalis.

A prospectus of the " Antananarivo Annual," published in

Madagascar.

The Museo Michoacano, Morelia, Mexico, was placed on ex-

change list from No. 96.

Letters of acknowledgment (Transactions, xvi, 3) were re-

ceived from the Boston Public Library ; Museum of Compara-

tive Zoology, Cambridge ; American Antiquarian Society,

Worcester; Buffalo Library; Astor Library, New York;

Library U. S. Military Academy, West Point; New Jersey

Historical Society, Newark ; Pennsylvania Hospital, Franklin

Institute, Library Co. of Philadelphia, Historical Society of

Pennsylvania, Philadelphia ; State Library of Pennsylvania,

Harrisburg ; U. S. Geological Survey, Washington, D. C;
University of Michigan; State Historical Society of Wiscon-

sin, Madison ; University of California, Berkeley.

Letters of acknowledgment (Proceedings, 130) were received

from Prof William P. Trowbridge, New York ; Mr. Inman
Horner, Philadelphia ; Colorado Scientific Society, Denver

;

Central Meteorological Observatory, Mexico ; Deutscher Wis-

senschaft Verein, Santiago de Chile.

Accessions to the Library were reported from the K. K.
Zool.-botanische Gesellschaft, Vienna ; Verein zur Befurderung

des Gartenbaues, Berlin; Dr. Paul Topinard, Paris; Royal

Institution, Dr. Benjamin W. Richardson, London; Hon. John

Canon O'Hanlon, Dublin ; Massachusetts Bureau of Statistics

of Labor, Boston ; Mercantile Library, Drs. Daniel G. Brinton,

F. A. Muhlenberg, Mr. Henry Phillips, Jr., Philadelphia;

Editor of " American Journal of Philology ;" Legation de la

Republica de Costa Rica, C. A. ; Chief of Engineers, Depart-

ment of State, Washington, D.C.; Museo Michoacano, Morelia,

Mexico.

A photograph of the alleged Runic characters on Mananaa
island, near Monhegan, Maine, photographed and presented by
Prof. J. F. Rothrock, Philadelphia.
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A letter from Rev. F. A. Muhlenberg, D. D., accompanying

his donation of the botanical note books of his grandfather,

Rev. Henry E. Muhlenberg, a former member of this Society,

and the letters to him of Eev. Christian Fr. Denke, a Moravian

missionary.*

Botanical Journals, etc., by Dr. Henry E. Muhlenberg ; born Nov. 17,

1753, died at Lancaster, Pa., May 23, 1815; presented to the American

Philosophical Society, of which he was a member, by his grandson, Dr.

F. A. Muhlenberg, March 21, 1890:

1. Botanice.

2. Book of descriptions, without title.

3. Plants not determined, according to Linnocus' System, etc , 1788.

4. Folia plantarum Lancast. and a catalogue of the plants of North

America, 1808.

5. Tage Buch, 1784.

6. Tage Buch, 1785.

7. Noten Buch. 1785.

8. Tage Buch, 1786-S9.

9. Catalogus arborum et fruticum Americse Septentrionalis.

10. Cryptogamia Lancastriensis, 1791.

r. Filices.

II. Musci.

III. Fungi.

contains, also, Lichens Lancastriensis, etc.

• There Is no autobiography In existence of Christian Fr. Denko ; but, from informa-

tiou gained fVom conversations with Denke and others, a biograpiiical sketch of Chris-

tian Heinricb Denke was published in "Nachrichten aus der Briidcr Gemeinde," 1841,

Heft iii, pages i(ti-iT!. (The name Hemrich is either a misUke, or possibly Denke may
have been baptized Christian Frledrlch Helnrich. I have not yet examined the baptis-

mal records in Uethlchom). Denke was born at Bethlehem, Pju, September 8, 1775, and
WAS aent to Nazareth Hall in 1785, remiUned tliore after his father's death, and afterwards

was appointc<l one of the teachers. In 1797, he resolved to become a missionary among
the Indians. After having been ordained Deacon In Bethlehem, he lea May, 1S(I0, with

HeckewMslder for Gosen on the Muskingum, remained here until August, studying the

Delaware langxiage, and then went to Fairfield in Upper Canatla, commencing in June,

1801, bis labors among the Chippewnys. He translated into the Delaware language vari-

ous parts of the Bible, of which the Epl.stles of 8u John were printed. In 180;i, he re-

turned to PeDiiitylvunIa, iniirrie<l August 7, at Lititx, Anna Maria lluckodorn, went back
toOanadn, 1mm to YounK<|»akamick, 1M07 to Pettquoting, then back to Fairllold. After

Um bomlnKof Knirfleld in autumn, 181S, he fled to DiUawaretown. In ."September, 1813,

he began Uj build .Sew Fairllold. but roturne<l to Bethlehem in ISIS. Heociving a call

M pastor to llop(% ill the Wachnu, hu reached Salom, N. Car., in suukuier, lS-_>() ; in 1822,

be became paKtor at Fricdburg, but n-taiiied charge also nf the Hiuall cougregaliun in

Hope. Bis wlfi- du-d In l»JH, and *'ptomlK>r 12, he married Mario Stoiuor. 18:V2, ho
teUradflPom hlaiipiriiual labors, and Intended to again devote his time to botany and
oUiur brunchc* of natuml science. \KH. nyiuptoms of dropsy ap|>earod ; his right side

WB« paralywd in Nowmber, 1837, and he diud at Salem, January 12, 18:18.

John M. Maiscb.
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11. Agrostographia Pennsylvanise, etc.

12. Giaser, die bei Lancaster wild wacbsen Oder die ich sonst auf meinea
inlandischen Reiseii bemerkte.

13. Planlai cryptogamicae Lancastriensis, etc.

14. Fungi Pennsylvanise, Mediae, etc., 1793 et annii seq.

15. Monographien von Gewachsen von Lancaster, 1790, Vol. 1.

16. Monographien plantarum Lancastriensis, Vol. ii.

17. Descriplio .plantarum ex alies partibus Americae Septentrionalis,

incepta a 1793.

18. Sammlung von Beitragen zur Kenntniss der Natur, 1785. With
observations on agriculture,

19. Fortsetzung meines Journals von Jahren 1799-1806.

20. Botanical Journal, 1807-1815, to May 20, three days before his

death.

21. Flora Lancastriensis, 1790.

22. Letters, etc., of the Rev. C. F. Denke, Moravian preacher and
missionary, and one of the early botanists of America.

Prof. Lesley read an obituary notice of the late Leo Les-

quereux.

The death was announced of Kev. Daniel R. Goodwin, D.D.,

Philadelphia, on March 15, 1890, in the seventy-ninth year of

his age.

On motion, the President was authorized to appoint a suita-

ble person to prepare the usual obituary notice.

Mr. J. Vaughan Merrick was subsequently appointed by

the President.

The death of Dr. Gustav Weil, Heidelberg, September 10,

1889, aet. 71, was also announced.

The Secretaries presented for the Proceedings the two fol-

lowing papers by Dr. Harrison Allen :
" Description of a New

Species of Macrotus " and "Description of a New Species of

Pteropus."

New nomination 1209 was read.

Dr. Horn, from the Committee on the Portrait of Prof. Baird

by II. Uhlke, reported it now at Earle's Galleries in this city,

and to be a good painting. On motion, the Committee was
continued.

Dr. Oliver, from the Committee on Franklin Celebration,

reported progress.

The President of the Society reported that he had conferred
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with tlie writer of the letter to the Society respecting the

Rittenhouse celebration (March 7, 1890), and that he was of

the opinion that such a use of the Society's Hall as was therein

requested, was not expedient.

Dr. Brinton asked as a question of privilege what action the

Committee on the Franklin Celebration had taken on the So-

ciety's resolution passed at the last meeting.

Mr. Biddle, of the Committee, stated it had been carefully

and respectfully considered, and that after two meetings it had

been laid over until the next meeting.

Dr. Horn offered the following preamble and resolution

:

Having been present at the meeting of March 7, and voting in the affir-

mative, I move to reconsider the following resolution passed at that time:

Resolved, That the Committee on tlic Commemoration of the Death of

Franklin be instructed to select all speakers on that occasion from members
of the Society, and if engagements of others have already been made,

that they be informed that owing to alterations in the plan of the com-

memoration, the thanks of the Society are tendered them, but their attend-

ance will not be expected.

The motion was seconded by Dr. Brinton, and the question

was discussed by Messrs. Horn, Brinton, Oliver, Biddle, Morris,

Vaux, Martindale, Potts, Cope, Lesley, and Greene.

The question being put it was agreed that the Society should

reconsider the original motion.

The original motion then being put, by a .viva voce vote was

not agreed to. On which the ayes and nays being demanded

the resolution was voted on and not agreed to by 20 nays to 2

ayes.

Dr. Jayne offered the following resolution, which was agreed

to:

Itesolced, That tlie Secretaries be requested to communicate with the

Lords Commissioners of tlie Admiralty with a view to obtaining as a

donation the Reports on the Voyage of tlie Challenger. And, further,

should such application prove unsuccessful, that the Committee on Library

should procure the same by purchase.

And the Society was adjourned by the President.
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No Meeting of tlie Society was held on April 4, 1890,

it being Good Friday.

April 17, 1890.

The One-hundredth Anniversary of the death of Benjamin

Franklin was commemorated at Association Hall, by the

Society. Addresses were delivered as follows :

A Short Biography of Dr. Franklin, by John Bach McMas-
ter, Professor of American History in the University of Penn-

sylvania
;

" His Literary Labors," by G. Brown Goode, Assist-

ant Secretary of the Smithsonian Institution, at Washington;
" His Scientific Work," by Prof. J. W. Holland, Professor of

Medical Chemistry and Toxicology in the Jeff'erson Medical

College ;
" His Association With the Society," by Frederick

Fraley, LL.D., President of the Society ;
" His Diplomatic

Services," by Prof. Henry M. Baird, Professor of English Lit-

erature and Greek in the University of the City of New
York.

A full account will be published in Proceedings, No. 133.

Stated Meeting, April 18, 1890.

Present, 14 members.

President, Mr. Fraley, in the Chair.

Correspondence was submitted as follows

:

Letters of envoy were received from the Australasian Asso-

ciation for the Advancement of Science, Sydney ; Societas Pro
Fauna et Flora Fennica, Helsingfors ; Observatoire Astrono-

mique et Physique, Tashkend; Physikalische Gesellschaft,

Berlin; Bureau des Longitudes, Paris; Bath and West of
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England Society and Southern Counties Association, Bath;

Meteorological Office, London.

Letters of acknowledgment were received from the Koyal

Society of New South Wales, Sydney (129) ; Academic Royale

Danoise des Sciences, etc., Copenhagen (128, 129) ; Natural

History Society, Montreal (129, 130); Sociedad Cientifica

" Alzate," Mexico (129, 130).

Letters of acknowledgment (130) were received from the K.

K. Central-Anstalt flir Meteorologie, etc., Wien; Naturfor-

schende Gesellschaft, Emden ; Naturwissenschaftliche Gesell-

schaft *' Isis," Dresden ; Dr. Julius Platzmann, Leipzig ; So-

ci6t6 Linneenne de Bordeaux ; Socidt^ de Borda, Dax ; Soci^t^

d'Anthropologic, Profs. Abel Hovelacque, Leon de Rosny,

Remi Simdon, Paris ; Geological and Natural History Survey,

Ottawa, Canada ; Mr. Talcott Williams, Philadelphia ; Prof.

S. P. Langley, Washington, D. C. ; California Academy of

Sciences, San Francisco.

A letter of acknowledgment for diploma was received from

Prof. Dr. Hugo Von Meltzel, Koloszvar, Hungary.

A letter of acknowledgment. Transactions, Vol. xvi, Part

iii, was received from the San Francisco Free Public Library,

San Francisco, Cal.

A letter from Daniel F. Wolf, suggesting that the tombstone

of Franklin should be re-lettered and a bronze tablet placed on

the graveyard wall with a suitable inscription.

The following letter from M. P. Massion (Notaire, Boule-

vard Haussmann, 68, Paris, France) was read :

P. Massion, Paris, le 31 Mars, 1890.

Notaire,

Sdccessbur de son p^rb
58, Boulevard Hausshann.

Monsieur le President :

J'al riionaeur do vous Informer qu'aux terraes do son testament d6pos6

en mou 6tudc, Monsieur Augusto Carlicr, ducud6 ou sou domicile a Paris,

ruo de Berlin, N" 12, lo 10 Mars courant, a 16gu(j a la Soci6l6 Philosoph-

iquo de Pbiladelphle, dont II 6tait monibro, unc sommo de vingt mille

francs. Octte Hoci<3t^ en fera 1' usage qu'oUe Jugora couvunablc pour

I'aidcr dans set travaux.
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Quand cette somme pourra §tre mise a votre disposition, je vous en

aviserai.

Veuillez agreer, Monsieur le President, I'assurance de mes sentiments

distingu^s,
Massion.

Monsieur le President de la SociiSte Philosophique, Philadelphie.

On motion, the letter was referred to the Committee on Fi-

nance, and the President was requested to prepare and transmit

a suitable answer to the same.

Accessions to the Library were reported from the Royal So-

ciety of New South Wales, Australian Association for the

Advancement of Science, Sydney ; Soci^te des Naturalistes,

Kief; Observatoire Astronomique et Physique, Tashkend;

Societas Pro Fauna et Flora Fennica, Helsingfors, Finland ; K.

K. Naturhistorisches Hof-Museum, K. K, Geographische Ge-

sellschaft, K. K. Geologische Reichsanstalt, Wien ; Gesell-

schaft flir Erdkunde, Physikalische und Physiologische Gesell-

schaft, K. P. Akademie der Wissenschaften, Berlin ; Mr. A.

Radcliflfe Grote, Bremen ; Oberlausitzer Gesellschaft der Wis-

senschaften, Gorlitz; Mr. Aug. Nilson, Gefle, Sweden; K.

Danske Videns Rabernes Selskab, Copenhagen ;
" Flora Ba-

tava," Leyden ; R, Istituto, Lombardo, Milan ; Accademia

Reale delle Scienze, Turin ; Corpo delle Miniere, Servizio Geo-

logico, R. Accademia dei Lincei, Rome ; R. Istituto Yeneto

di Scienze, Lettre ed Arti, Venice ; Societe Historique, etc.,

du Cher, Bourges ; Socidtd de Borda, Dax ; Academic des

Sciences, etc., Dijon ; Societds d'Anthropologie, Zoologique de

France, Bureau des Longitudes, Paris ; Societe des Antiqua-

ries de la Morinie, Saint-Omer ; R. Academia de la Historia,

Madrid; Commission des Travaux Geologiques de Portugal,

Lisbon ; Bath and West of England Society, and Southern

Counties Association, Bath
; Philosophical Society, Cambridge,

Eng. ; Meteorological Council, London ; Mr. Horatio Hale,

Clinton (Ontario), Canada ; Museum of Comparative Zoology,

Cambridge, Mass. ; Essex Institute, Public Library, Salem

;

American Antiquarian Society, Worcester ; Rhode Island His-

torical Society, Providence ; Commissioners of the State Reser-
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vation at Niagara, Albany ; Academy of Sciences, Dr. J. S.

Newberry, Mr. J. Bleecker Miller, Messrs. Ivison, Blakeman

k Co., New York ; Mr. Franklin Leonard Pope, Elizabeth, N.

J. ; Academy of Natural Sciences, Mercantile Library, Messrs.

Ed^vin A. Barber, W. C. Blelock, D. G. BriDton, E. D. Cope,

Walter M. James, Henry Phillips, Jr., Philadelphia ; Maryland

Academy of Sciences, Baltimore; U. S. Coast and Geodetic

Survey, Fish Commission, Geological Survey, Bureau of Edu-

cation, Smithsonian Institution, Secretary of War, Dr. Albert

S. Gatschet, Hon. Charles O'Neill, Washington, D. C.

Mrs. Jane Rittenhouse Wilson presented a cornelian said to

have been formerly worn by Dr. Benjamin Franklin, of which

she gave the following account

:

Benjamin Franklin, during his attendance at the Convention that

adopted the Declaration of Independence, wore a certain watch chain on
which was a cornelian charm.

This chain and charm he gave to a personal friend, a veteran of the war
of 1812, named Daniel Leman, who gave it to his friend,

Mrs. Jane Rittenhouse Wilson,

One of the Rittenhouse family.

The following deaths were reported :

M. Louis A. C. earlier, Paris, March 19, 1890, set. 87.

Mr. Frederick Graff, Philadelphia, March 30, 1890, set. 73.

On motion, the President was requested to appoint suitable

persons to prepare the usual obituary notices.

A paper on "Fresh Water Infusoria," by Dr. Alfred C.

Stokes (Trenton, New Jersey), was presented through the

Secretaries.

A paper on the " Asiatic Affinities of the Malay Language,"

by C. Staniland Wake, was presented by the Secretaries.

Pending nomination No. 1209 and new nominations Nos.

1210, 1211 and 1212 were read.
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The Committee on Extended Accommodations presented

the following Report

:

Philadelphia, April 16, 1890.

The Committee on Extended Accommodations, appointed January 17,

would respectfully report.

That they have carefully considered the various propositions referred to

them ; and after due deliberation, concluded to request from J. M. Wilson,

Esq., Architect, plans for the alteration of the present building, such as

would render it completely fire-proof, harmonize with its surroundings,

and provide for the Society's present needs as well as its prospective ones

for a period of at least twenty years to come.

He has submitted the accompanying plans and proposal, the adoption

of which we would recommend : and therefore offer the following reso-

lution :

That the Committee on Extended Accommodations be continued and

empowered to enter into negotiations for alterations to the present build-

ings in accordance with the plan now submitted.

W. P. Tatham,
Richard Vaux,
Frederick Fraley,

J. Cheston Morris,

Chairman.

A discussion ensued upon the subject, in which Messrs. Mor-

ris, Hays, Baker, Dudley, Vaux, Tatham, Potts and others

took part.

Dr. Hays moved that the subject be made the special order

for the next stated meeting and that notice thereof be put on

the meeting cards.

Mr. Vaux moved that the subject be considered at a special

meeting, to be held on next Friday (April 25), and that notice

should be placed on the meeting cards, and further that the

Librarian should place on the cards the words " the plans can

be examined at the rooms of the Society."

Mr. Vaux's motion was carried nem. con.

On motion, the Treasurer was authorized and empowered

to satisfy a mortgage of William J. Norris for $4000, the same

having been paid off.

And the Society was adjourned by the President.
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Special Meeting, April 26, 1890.

Present, 27 members.

President, Mr. Fraley, in the Chair.

No Secretaries being present at the time of calling the

meeting to order, Mr. J. Sergeant Price was chosen as Secre-

tary pro tern.

The object of the meeting, as ordered at the last meeting

of the Society, was announced, and Dr. J. Cheston Morris,

Chairman of the Special Committee on Extended Accommo-
dations, made a detailed statement of the changes proposed to

the building and exhibited and explained the plans for the

same. Mr. Price made a statement in regard to the rights of

the Society to the property and read the various Acts of

Assembly bearing on the subject.

The resolution from the Committee on Extended Accom-
modations, submitted at the last meeting (April 18), came up

for consideration as follows

:

Resolved, That the Committee on Extended Accommodations be con-

tinued and empowered to enter into negotiations for alterations to the

present building in accordance with the plan now submitted, or such

modifications thereof as may be suggested by the Committee or its archi-

tect.

After discussion and debate, the resolution was adopted by
ft vote of 21 to 5, and the yeas and nays being called the vote

Blood as follows: 21 to 6.

On motion of Mr. Vaux, it was resolved that the Committee

be directed to proceed with the business authorized by the

Society to bo done by it.

And the meeting was adjourned by the President.
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Stated Meeting, May 3, 1890.

Present 14 members.

President, Mr. Fraley, in the Chair.

Correspondence was submitted as follows

:

The annual program of the R. Academia Nederlandica, ex

legato Hoeufftiano, for 1891 was presented.

Letters of envoy were received from the K. P. Meteorolo-

gisches Institut, Berlin ; Mr. Clifford P. MacCalla, Philadel-

phia ; Smithsonian Institution, U. S. Coast and Geodetic Sur-

vey, Washington.

A letter of acknowledgment (Transactions xvi, 3) was re-

ceived from the Geological and Natural History Survey,

Ottawa, Canada.

Letters of acknowledgment (129) were received from the K.

K. Sternwarte, Prag; Drs. Friederich Miiller, Dionys Stur,

Edward Suess, Vienna.

Letters of acknowledgment (130) were received from Drs.

Friederich S. Krauss, Vienna ; Naturforschende Gesellschaft

des Osterlandes, Altenburg; Naturhistorische Gesellschaft,

Hannover; K. Siichsische Gesellschaft der Wissenschaften,

Leipzig ; Verein fiir Vaterlandische Naturkunde, Wiirtem-

berg ; Royal Society, Royal Meteorological, Royal Astronom-

ical Societies, Linnean Society, Society of Antiquaries, Lon-

don ; University Library, Cambridge, England.

The Tokyo Anthropological Society was placed on the

exchange list to receive Proceedings from 119.

A letter from Mrs. Harriet Maxwell Converse (New York

city, N. Y., April 28, 1890), soliciting subscriptions for a mon-

ument to Red Jacket, was read.

The following letter was read :

1325 Walnut Street.

To THE Honorable Frederick Fraley, and the Members op the
American Philosophical Society :

Gentlemen :—I have the honor to offer for your acceptance, the portrait

of my brother, the late Henry M. Phillips, formerly a member of your

Society, in whose memory The Prize Essay Fund was established.

Very respectfully,

Emily Phillips.
Philadelphia, May 1, 1890.
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On motion, the Society accepted the gift and requested the

President to express its thanks for the same.

Accessions to the Library were reported from the Socidtd

de la Lit<^rature Finnoise, Helsingfors ; Naturforscher-Verein,

Riga ; Socidt^ Malacologique de Belgique, Bruxelles ; K. K.

Geologische Reichsanstalt, Vienna ; K. P. Meteorologische

Institut, Physikalische Gesellschaft, Gesellschaft fiir Anthropo-

logic, Ethnologic, etc., Messrs. M. Friedlander & Sohn, Berlin

;

K. Gesellschaft der Wissenschaften, Gottingen; Voigtlandi-

sche Alterthumsforschende Verein, Hohenleuben ; Biblioteca

N. C. V. E., Rome; The Boletin Meteorologico, Madrid;

Public Library, Salem, Mass. ; Yale University, New Haven
;

Engineers' Club, Mr. C. P. MacCalla, Philadelphia; U. S.

Coast and Geodetic Survey, Smithsonian Institution, Wash-

ington, D. C. ; Leander McCormick Observatory, University

of Virginia ; Mr. William Harden, Savannah ; Society of Na-

tural History, Cincinnati ; Historical Society, Mr. Philip C.

Frieze, Chicago ; Iowa Academy of Sciences, Des Moines

;

University of California, Berkeley; California Academy of

Sciences, San Francisco.

The President announced that he had appointed Mr. Wil-

liam P. Tatham to prepare the obituary notice of the late

Frederick Graflf, and that the appointment had been accepted.

The death of James McClune (Philadelphia, May 1, 1890,

ajt. 83) was announced.

Dr. Bonwill, througli the Secretaries, presented a paper en-

titled *' Geometry and Mechanics Deny Evolution."

Pending nominations Nos. 1209, 1210, 1211 and 1212 were

lead.

The Committee on the Purchase of the Baird Portrait re-

ported progress and was continued.

And the Society was adjourned by the President.
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Stated Meeting, May 16, 1890.

Present, 22 members.

President, Mr. Fraley, in the Chair.

Correspondence was submitted as follows

:

Letters of envoy were received from the Observatoire Phy-

sique Central, St. Petersburg ; Royal Observatory, Greenwich

;

Literary and Philosophical Society, Liverpool.

Letters of acknowledgment were received from the Institut

Egyptien, Cairo (128, 129, 130) ; Bureau des Longitudes, Paris

(126) ; Library of the University of California, Berkeley (126,

127, 129, 130).

Letters of acknowledgment (130) were received from Socie-

tas pro Fauna et Flora Fennica, Prof. Otto Donner, Helsing-

fors, Finland ; Comitd Gdologique de la Russie, Observatoire

Physique Central, Prof. Serge Nikitin, St. Petersburg; K.

Zoologisch Genootschap, Amsterdam ; K. Zoologisch-Botanisch

Genootschap, The Hague ; Bataafsch Genootschap der Proe-

fondervindelijke Wijsbegeerte, Rotterdam; Prof. Dr. Japetus

Steenstrup, Copenhagen
; Socidte Vaudoise des Sciences Natu-

relles, Lausanne ; K. Bibliothek, Berlin ; Verein flir Erdkunde,

Dresden ; Editor of " Cosmos," Mr. A. Des Cloezeaux, Comte
Hyacinthe de Charencey, St. Maurice-les-Charencey, Paris

;

Royal Dublin Society, Dublin ; Cambridge Philosophical So-

ciety, Cambridge, England ; Dr. John Evans-Hemel, Hemp-
stead ;

Yorkshire Geological and Polytechnic Society, Chevi-

nedge, Halifax, England ; Royal Institution, Local Government

Board, Dr. Joseph D. Hooker, Sir John Lubbock, London;

Mr. Joseph S. Harris, Philadelphia.

Accessions to the Library were reported from the Linnean

Society, N. S. "Wales ; Anthropological Society, Tokyo ; So-
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ciet^ Imp(?reale des Naturalistes, Moscow ; Physikalische Cen-

tral-Observatoriums, St. Petersburg ; Prof. Hugo von Meltzel,

Dr. M. Paths, Kolozsvar, Hungary ; Soci^t*^ de Physique, etc.,

Geneva ; Ronsdon Observatory, Devon ; Royal Observatory,

Greenwich ; Literary and Philosophical Society, Liverpool

;

Rhode Island Historical Society, Providence ; Cornell Univer-

sity, Ithaca ; Editor of " The Nation," New York ; State Li-

brarian of New Jersey, Hopewell ; Zoological Society, College

of Physicians, Franklin Reformatory Home for Inebriates, Mr.

Henry Phillips, Jr., Philadelphia
; Johns Hopkins University,

Baltimore ; National Academy of Sciences, Mr. Lester F.

Ward, Washington, D. C. ;, Blisha Mitchell Scientific Society,

Raleigh, N. C. ; University of Alabama, Tuscaloosa ; Prof.

James B. Angell, Ann Arbor ; Public Library, Peoria, 111.

;

Geological Survey of Missouri, Jefferson City ; CommissSo

Geographica Geologica, S. Paulo, Brazil.

Pending nominations Nos. 1209, 1210, 1211 and 1212 were

read, spoken to and balloted for.

The proceedings of the Board of Officers and Council were

submitted.

The Secretaries reported that the paper presented by Dr.

Bonwill at the last meeting of the Society should appear, if at

all, in the Transactions and not in the Proceedings,

On motion, the President was authorized to appoint at his

leisure a committee of three members to examine and report

upon the same.

Prof. Cope made a communication on " The Dinosauria of

the Laramie Formation," illustrating the subject with many
fogsil specimens.

Prof. Ryder presented a paper entitled " On the Origin of

Sex through Cumulative Integration and the Relation of Sex-

uality to the Genesis of Species."

On motion of Mr. Tatham, the Society adopted the follow-

ing resolutions

:

RetoUud, 1. That whenever the Committee on Extended Accommoda-
tions, charged with the alteration and improvement of the building,
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shall have perfected the plans and specifications for the same and have

had a contract prepared for the execution thereof, the President and Treas-

urer of the Society shall be and are hereby authorized to execute such

contract under the corporate seal of the Society.

Resolved, 2. That said Committee, in conjunction with the Curators and

the Committee on the Hall, be authorized to rent a suitable place or

places to which to remove the Library, Portraits and other Collections

and to have such removals effected in such manner as will secure the

property from injury, and to continue the insurance thereon against

loss by flre, and also to rent a suitable room in which the Secretary and

Librarian can transact the business of the Society until the Hall can be

reoccupied.

Resolved, 3. That the Treasurer be authorized to make payments upon
the contracts for the alterations and improvements and of other expenses

incident to the removal.

Resolved, 4. That the Librarian of the Society be added to the aforesaid

Committee as a member thereof.

The following resolutions, offered on behalf of the Trustees

of the Building Fund, were adopted :

Whereas, The American Philosophical Society, at a meeting held on

October 5, 1866, did adopt a preamble and resolution setting forth that

it was "expedient for the security of the books and property of the So-

ciety there should be erected a fireproof building," and did thereby also

provide for the appointment of Trustees of and the raising of money for a

Building Fund and to "continue to invest and reinvest all principal, in-

terest and income of said fund until this Society shall determine to build

for itself a fire proof building, and make commencement thereof, and
then to pay to the Treasurer of the Society out of the proceeds of such in-

vestments such sums as the Society shall from time to time direct to be

paid to him for that purpose."

And Whereas, The Society, on April 25, 1890, after having had

plans for the alteration of their Hall submitted to them, authorized and
empowered their Committee on Extended Accommodations to enter into

negotiation for alteration of their present building in accordance with the

plans then presented, or such modifications of them as might be suggested

by the Committee or its architect.

And Whereas, The said plans have been so modified by the Commit-
tee as to make said Hall a fire-proof building ; therefore, be it

Resolved, That the Trustees of the Building Fund of the American

Philosophical Society be directed to pay to the Treasurer of the Society
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out of the proceeds of the investment held by them such sums as will be

necessary to pay for the addition and improvement to the present Hall of

the Society, so as to make it a fire-proof building.

Resolved, That the Trustees of the Building Fund of the American

Philosophical Society are hereby authorized and directed to sell and dis-

pose of the City Loans and other securities held by them, and to make
and execute the necessary transfers and assignments thereof so as to vest

in the purchasers a full title to said securities. •

The Committee on the Franklin Centennial Commemora-

tion reported that it had duly taken place, and presented bills

amounting to $258.93, which were ordered to be paid, and on

motion the Committee was discharged.

The Special Committee on the Purchase of the Baird Por-

trait reported progress and was continued.

The Society adopted the following resolution reported from

Council

:

Resolved, That hereafter 250 copies of "separata" of papers published

in the Proceedings be furnished to the author if requested by him, and

that Council recommends that the Society should request the Secretaries

to inquire how far it would be practicable in the present state of its

finances to adopt a resolution to issue the Proceedings more frequently

than at present.

All other business having been finished, the Tellers counted

the ballots cast for the respective candidates and reported the

result to the President, who declared the following to have

been duly elected to membership in the Society

:

21,79. Prof. George S. Fullerton, Philadelphia.

2180. Robert Patterson Field, Philadelphia.

2181. Rev. Heman L. Wayland, D.D., Philadelphia.

2182. Charles Godfrey Leland, London.

And the Society was adjourned by the President.
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The Origin of Sex through Cumulative Integration, and the Relation of

Sexuality to the Genesis of Species.

By Jo7in A. Ryder.

{Read before the American Philosophical Society, May 16, 1890.)

Genekal Considerations.

A careful survey of the living world leads to the conclusion that sexual-

ity has been, in all probability, one of the many results of the operation of

the forces of evolution. A further examination of the evidence discloses

the fact that sexuality has arisen very gradually and only through an

extensive series of very gentle progressive and successive steps. These

steps seem to have had a definite sequence and to have been accompanied

by such a gradual complication of means, that it seems highly probable,

indeed certain, that in many instances, a given higher grade of sexuality

has grown out of the preceding one. This serial superimposition of

means to serve apparently more advantageous ends proceeds according

to fixed rules or laws, apparently determined by the already attained

structural complication and physiological activities of organisms, and in

conformity with the controlling conditions offered by their surroundings.

A still further examination of the data of sexuality leads to the conclu-

sion tliat the methods of it which may be observed in the vegetable

and animal worlds have proceeded along two parallel but distinct lines

of progress. Both have ended in the achievement of the same re-

sult, namely, viviparity or the production of offspring in an advanced

state of development, before the latter is set free from the parent to begin

an independent existence for itself. An acorn is as truly a product of

viviparous development as an infant human being. The elaborate process

of organic evolution through which it has been possible to develop the

one, is just as wonderful as in the case of the other.

The end-result of the achievement of viviparity has been to enable

forms so produced to survive with fur more certainty, and to begin their

struggle for existence with a greater chance of success than if the complex

series of processes of germ-development, in these cases, had to proceed

to the same stage without the elaborate means of protection afforded by
the parent. This is so obvious that it seems hardly necessary to call

attention to the significance of the gradual complication of sexual pro-

cesses. Yet, as one finds the subject usually dealt with, sexuality seems

to be regarded, by the majority of writers, as an ultimate fact, and as

such, incapable of interpretation in more general terms.

That sexuality has an important bearing upon some of the most im-

portant questions in evolution, no thoughtful biologist would probably

doubt. Notwithstanding this, there have been few serious attempts made
to grapple with the problem of "sex." Many of the attempts which have
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been made have failed because of the way in which the fundamental

question, sex itself, was ignored. Most of the speculations in relation to

sex have been content with determining the effects of self and cross-

fertilization, and have accordingly dealt with some of the consequences

of already achieved sexuality, but have thrown no light whatever upon

the probable origin of sex itself

Without questioning the high value of the results of such experimental

investigations, the question of the origin of sex is probably nearly or

quite beyond the pale of experimental inquiry, in virtue of the fact that

even the lowest organisms in which sexuality is manifested, are already

so persistently adapted to a certain habit of life, and are consequently so

fixed in organization that experimental investigation looking to a modi-

fication of their reproductive processes through artificial interference is

quite impossible within the limits of a single life-time devoted to experi-

mental research. We shall accordingly have to examine the phenomena
of sexuality as we find them, and upon careful analysis and comparison

try to reach such conclusions as seem to be warranted by the evidence.

Since sexuality leads to processes of discontinuous growth in the pro-

duction of new beings or offspring, it is of the utmost importance that this

very important fact should be kept in mind from the start. That it has

a significance there can be no doubt, when considered in connection with

the manner in which germs are produced in the various types. The
manner in which such discontinuity is effected varies within wide limits

and is associated with other preliminary processes, such as the formation

of fixed colonies of animal organisms and the multiplication of axes or

branches in the vegetable kingdom. One of these two processes is, in

fact, usually the prelude to the occurrence of the process of the dehiscence

of the definitive sexual elements in a great variety of forms.

When the one process, namely, that of continuous growth of the parent

organism, ceases, the reproductive process seems to recur, so that sexual

genesis and growth seem to be opposed to each other, as has often been

pointed out. The impossibility of otherwise adding or integrating more
tissue through the incorporation of more nutriment to a structure already

finished, or fully developed, at least for the time being, leads apparently

to the recurrence of sexuality. The expression of sexuality is accordingly

largely, if not wholly, dependent upon nutrition, and it is from this fun-

damental standpoint that it will be dealt with here.

It will be equally important to consider the peculiar characteristics of

sexual cells. In almost all biological works it is asserted that the germ-

cells of multicellular forms are in all respects, at first, morphologically

identical with the other undifferentiated cells of the parent body. While
Ibis statement is true of the young germ-cells, it is untrue of nearly all

mature germ-cells. The latter, in their mature condition, present us witli

fomi-elcmeots, cither of a size greatly in excess of those of the rest of

the body or others which arc, invariably within the limits of tlio animal

kingdom at least, smaller thanany of the colls of the parent organism. The
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significance of this fact must also be constantly borne in mind, as -well as

the equally important one respecting the usual morphological equivalence

of myriads of the smaller or male germ- cells and a single large or female

germ-cell, in the majority of higher forms.

This frequent, indeed usual, lack of equivalence of the male and female

reproductive bodies has been almost entirely ignored by many authors,

and has led, as the present writer is convinced, to erroneous interpreta-

tions of some of the most important phenomena of subsequent develop-

ment. The peculiar function of growth of the female cell and its special-

ized method of segmentation, after the initiation of development, has

apparently contained little of significance for the great majority of biolo-

gists. Segmentation of the oosperm, as the fertilized egg is termed, is a

matter of course with the majority of embryologists, whose work begins

with the institution of segmentation and not with any apparent anxiety

as to the origin or cause of the thing which segments, and which does

little else for a considerable space of time. While the high value of the

work done through careful embryological research is to be properly

appreciated and is so appreciated by no one more than by the present

writer, 1 believe that embryological teaching and investigation should

begin with a consideration of the probable causes which have led to the

production of the fully developed and united elements which are usually

the subject of the embryologist's study.

The universal occurrence of sexuality amongst all plants and animals,

except amongst the very lowest forms, is surely evidence enough, if any
were needed, that somehow sex must have been a most important factor

in biological development. To say that sexuality was developed solely

for the purpose of inducing variability or of favoring fertility and vigor

through crossing does not suffice in the face of the evidence presently to

be offered. When the defenders of the view, that sexuality was developed

in order to favor variability and cross-fertilization, are^asked to give any
probable reason for the origin of sexuality, the causes alleged are such as

have seemed, to the present writer at least, so unsatisfactory that they are

hardly worth serious attention.

What, then, was the origin and meaning of sexuality? What were

some of the causes which may be reasonably supposed to have been oper-

ative in inducing sexual diiferentiation ? Was sexuality differentiated for

any purpose, or was its development merely the result of the operation of

natural causes ? These are some of the questions that the present writer

has set before himself to answer, with such light as may be derived from

the facts in the present state of our knowledge.

The value of this attempt at an approximation to an answer to these

questions must be determined by the judgment of those most competent

to form an opinion and the value of the results as a working hypothesis

in the hands of such persons.

If, as the writer believes, sexuality has been the means through which
morphological complexes or organisms of all sorts, animal and vegetable,
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have been built up, that alone would be a sufficient reason for a renewed

discussion of the subject. If, moreover, the evolution of sexuality,

through natural causes, has not only been one of the most important

agents in evolution of all the multicellular types past and present, but

also the means through which the first possibilities of individual varia-

bility, fertility and morphological capability were greatly augmented, it is

exceedingly desirable that the evidence upon which such claims are

based, should be presented. Finally, if sexuality has led to consequences

as far-reaching as these, it is also obvious that its claim to consideration,

as a factor in biological evolution, is, perhaps, quite as great as that of the

principle of natural selection, to the elucidation and demonstration of

which Darwin devoted the best years of his life with a singleness of pur-

pose which has been rarely equaled.

That so strongly expressed a characteristic as sexuality, in both the

animal and vegetable kingdoms, should have been developed for mere
reproduction, is completely disproved by the data of sexuality themselves.

It is clear that sexuality becomes more specialized with the progress of the

structural complication of organisms, yet external influences may lead to

the suppression of fully developed sexuality. It has been most conclu-

sively proved, that if a species is artificially cared for, in a word, culti-

vated, as in the case of plants, it may be indefinitely reproduced by
means other than those of sexuality. It is even probable that partial or

complete sterility has been so induced in not a few plants cultivated for

their fruits. The only remaining effect, if effect it can be called, is the

impotent fructification of the ovules, whereby the fleshy esculent meso-

carp of the ovary or fruit is stimulated to growth and development, for

which alone the plant is valued by its cultivator, man. But, so far as I

am aware, it has not yet been even proved that such fertilization is

necessary.

If parthenogenesis can and does occur in^ Coelobogyne and in Saprolegnia,

there is no reason why, even in highly developed monocotyledons, such

as the astonishingly productive Banana, in spite of its sterility, should pro-

duce indefinitely, through a kind of abortive parthenogenesis and as a

result of its great vigor, its succulent but seedless fruits.

If the progressive differentiation or the gradually more intensified expres-

sion of sexuality means anything at all, in both plants and animals,

beyond providing for mere reproduction, it must mean something of far

more utility to species than to provide for variability alone. If the grad-

ual acquirement of viviparity in both animals and plants has any signifi-

cance, it includes not only a provision for variability, but also achieves the

far more im|)ortant end of providing greatly increased chances for tlio

survival of the thus protected germs or vivlparously produced young.

That the young of such forms are more susceptible to tlic altering influ-

ences of outer conditions than the adult is conspicuously established by
the evidence drawn H-om comparatively complex forms. It is well known
that the normal alga-llko, filiform protoucmu of Sphagnum may, in some
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cases, become a flat thallus if grown upon a solid, moist substratum. And
doubtless, corresponding modifications may be otherwise induced in the

further development of its sexual offspring, but of this I know of no direct

proof.

That it should have been assumed that sexuality provides for variability

is not strange. If one considers the problem of variability from morpho-

logical and physiological points of view, the evidence is wholly in favor

of the conclusion that increased complexity would favor variability. That

sexuality has increased the complication of its attendant processes there

cannot be the slightest doubt. If the results have become more complex

as viviparously developed germs were evolved, not only would the capac-

ity of those germs to vary be increased in virtue merely of such increased

complexity, but the offspring of two parent individuals, differing even

very slightly, would also have to be added as a factor favorable to varia-

tion.

Unfavorable to some forms of the doctrine of rejuvenescence or that

view which regards sexuality as a means of rejuvenating certain cells by

means of conjugation or the act of fertilization, are the facts which prove

that, in the vegetable world at least, growth may go on indefinitely without

the recurrence of sexuality, and with increased, rather than with dimin-

ished, vigor. I need only to cite the Banana which has been asexually

propagated by cuttings for centuries. The significant and persistent vigor

through twenty centuries of a Dracsma, or Dragon's blood tree, is also of

interest in this connection. The persistent growth of the asexual genera-

tions of tree ferns in the present age and of the gigantic Lepidodendrons

and Equisetums of the carboniferous period, shows that conditions of life

have much to do in maintaining the vigor of such asexual generations.

Senility, or impairment of vigor, does not then seem to result from con-

tinued growth, as is shown by these facts, and this conclusion is equally

well established by the facts which are known in relation to the reproduc-

tion of the Cyanophycese, Schizomycetes and tlie yeast plant.

This unimpaired vigor seems to be associated with the continuous pro-

duction of new axes in the higher plants, or with continuous fission of

cell-units in the lower ones. In animals, on the other hand, this vigor

shows itself most pronounced in the colonial forms (cormi), or in such as

are specially nourished, as the Queen Bee or ant-queen of Termites,

amongst Anthropods, and amongst which these animals are also the long-

est lived, and where it finds expression partly, at least, in parthenogenesis.

The astonishing vigor of the fertile parents of these forms is largely de-

termined by their abundant nutriment.

The genesis of sexuality, upon final analysis, will probably be found to

be a purely physiological question, in the discussion of which the energies

represented by the cytoplasm of the egg on the one hand, and its nucleus

and that of the spermatozoan on the other, will have to be considered.

This will, however, represent only the germinal or embryological side of
^

the problem, which takes no cognizance of the preembryonic history of
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the germinal elements before the latter are set free from the parent. The
attempt to formulate the laws of sexuality without examining into the

preembryonlc history of the germinal elements must necessarily end in

failure and disappointment. Tlie generative forces at work within the

parent organisms are nicely adjusted, or in a state of equilibrium with

those which are concerned in the conduct of the ordinary physiological

activities of the parent body. It is, therefore, imperatively necessary to

consider the question of sex not simply as one involving embryological

data, but rather as embracing the sum total of physiological energies of

the parent organisms, and where the sexes are separate these energies

must be considered as represented in the species by the sexually differ-

entiated individuals composing the latter.

It will be obvious to those who have kept pace with the growth of phy-

sical science, that sexuality may be thus brought more nearly within the

dominion of purely physical laws. In other words, sexuality is a ques-

tion involving the discussion of matter and its energy of motion, and

should be so treated if it is expected to reach conclusions which are in

harmony with the genius of modern science.

That such a project may be accomplished in the present state of our

knowledge may well be doubted, yet there is ample reason to warrant

making an attempt to clear the ground for further work in that direction.

The attempt to trace the ways in which one form of reproduction gave

place to a more complex one in the next higher type is beyond the scope of

the present paper. To consider this question adequately would require a

far more extensive acquaintance with the facts than is possible at present.

In plants it would require a consideration of the modifying effect of the

evolution of a mechanical supporting system and the correlative modifica-

tions which this must have induced in the sexual processes, since the

evolution of powerful supporting axes, which were capable of indefinite

growth, dichotomy, and consequent multiplication of fertile apical axes

enabled the plant to multiply the possibilities of the production of male

and female prothalli, or of protected and attached macrospores and deliis-

cent microspores. Not only this, but aerial currents would now become

available, as the plants become taller, in carrying the microspores, or

male prothalli, as pollen grains, from one flower to anotlier. Finally,

this was supplemented by flying insects, winch, it is fair to assume, first

began to visit the plants for the sake of tlieir microspores or pollen as

food. Later, as these insects began to set up irritations in the flowers,

there Is reason to tliink that the surfaces whicli tliey habitually abraded

would, if wetted with saccharine solutions regurgitated by such visitants,

begin to i)Our out additional nectar or saccharine matters in obedience to

well-known rules of ormotic action. That such a result would happen is,

nt any rate, strongly indicated by the experimental results obtained by

my colloagtio. Prof. W. I*. Wilson, in wetting abraded surfaces of leaves

with saccharine solutions. Tlio elaboration of sweets so begun would

b« a tlimulus, causing the Insect world to become slill more interested
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in the flowers, and such may have been the further effect of the new

diet upon insect life as to be directly responsible for the evolution of

those wonderful insect communities developed amongst the honeylov-

ing hymenoptera or bees. The further consequences of entomophilous

traits developed by plants must react in other ways, probably through

epinasty and hyponasty, in modifying the shapes of flowers, while pro-

tandry, a natural consequence of the earlier maturation of the androe-

cium, as a lower whorl of the flower, would eventually tend to establish

cross-fertilization, through insect agency, as an imperative necessity, and

not wholly, perhaps, because cross-fertilization meant the production ot

a more vigorous offspring.

The gradual evolution of sexuality by slow stages in plants is now so

well understood, that it is not necessary to enter Into the details which

may be found in any standard botanical text-book. It is sufficient to indi-

cate that the transition from asexuality to female macrogonidia and

male microgonidia is effected by mere differentiation of cells as re-

spects their size. From naked oospores to carpospores is the next step,

with microscopic flagellate male elements. Finally, the prothallus ap-

pears, first, with both oospheres and antherozoids ; then the prothalli

thetnselves become distinguished as small male and large female ones

;

then the female prothallus is no longer at once detached, but becomes

covered in, while the minute male prothallus still dehisces, but finally be-

comes partially parasitic upon the stigma where it vegetates and throws

out a hollow process, which serves to convey the now highly modified

antlierozoid to the ovicell. The prolonged adherence of the female pro-

thallus to the parent axis enables the next important step to be taken in

the evolution of the seed containing a viviparously produced embryo pro-

vided with a store of nutriment and protective envelopes.

In this way the superimposition of more and more successful means of

reproduction seems to have occurred in plants, tending also to secure the

final victory of the phanerogams over all other rivals in the struggle for

existence, largely through the evolution of viviparity as supposed above.

How much of this success was due to the principle of overgrowth or cumu-

lative integration, which made rapid, continuous assimilation and growth

possible through the evolution of a mechanical supporting system, is

hard to tell, but it doubtless was quite as important a factor as natural

selection itself.

Similar conclusions are borne in upon the zoologist in a study of

the reproductive processes in the animal world. From asexual frag-

mentation and consequent multiplication, the advance to larger and

smaller, or female and male elements, was a gradual one, with or without

hermaphroditism. Then came hermaphroditism with large female and

small male germs, then maleness and femaleness, as characterizing dis-

tinct individuals of the same species. Finally, protective processes were

developed, accompanied by ovulation, followed by parental care, such as

incubation, nidification, gestation with or without placentation, and at

last, in the highest forms, lactation was developed.
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These processes seem to have grown up as if superimposed upon each

other, just as it can be shown that the progress of embryological onto-

genetic development has followed as a consequence of the superimposition

of one morphological complication upon the immediately preceding one,

and often as a consequence of direct adaptation. Similarly, the inclusion

of the germ tracts, as morphological advances shut off the gut-pouches

from the archenteron, became more decided. The complexity of the out-

lets for the reproductive products, at first by way of the nephridia, as these

were fused into a serially connected system, became more marked, the

sexual products were now discharged through the passages serving also

for the emission of the urinary secretion. Finally, this passage became

divided lengthwise, so as to serve for the separate discharge of the urinary

and sexual products, until at last the lower end of the reproductive

channel became modified into a brood chamber or uterus for the viviparous

development of the young, accompanied with sexual intercourse, now
rendered possible by the further modification of the extreme outer por-

tions of the reproductive passages and the parts immediately adjacent to

them.

Pari passu with the higher development of the reproductive processes the

fertility of the female became absolutely reduced, partly in consequence

of the precocious overgrowth of the female germs through a primarj' sup-

pression of the tendency to spontaneous segmentation of such germs, as

will be more fully illustrated later. This reduction in the fertility of the

female gonads is also doubtless correlated with the increased chances of

the survival of the offspring produced by the more protective methods of

reproduction, while the material diverted from ovogenesis, to carry on the

formation of secondary egg-envelopes, incubation, nidification, gestation,

placcntation, lactation and other parental care, also reacts directlj' upon

fertility, while the great lengthening of the period of foetal and infantile

development, tends to still further reduce the possibilities of rapid repro-

duction. The recurrence of the seasons tends to make the reproductive

periods annual in all forms except the lowest asexual, and the highest

form, man, who lives under approximately uniform artificial conditions of

his own creating. There is, therefore, a widespread tendency toward a

reduction of the fertility of most forms below what it would be if there

existed uniformly favorable conditions throughout the year, due solely to

the recurrence of unfavorable annual periods.

The fertility of the male, or rather his functional activity, may be

affected in a corresponding manner by the seasons, but the absolute fer-

tility of the male as compared to the number of germs produced is

invariably greater than that of the female, usually by many thousand-

fold. This greater male fertility depends upon the minute size and rapid

production of male elements through the breaking down of protova—

•permatogonla—and the rapid integration of clironiatin or nucleoplasm as

ytlW be thown later. Such a rapid and abundant production ot nuilo

elementa may be cue of the causes leading to the persistent pursuit of the
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female by the male, and one of the causes of the genesis of sexual pas-

sion as interpreted farther on. Sexual passion, which accompanies the

highest forms of reproduction, finally becomes functional in this intricate

series of superimposed processes as a means tending to maintain the fertil-

ity of all the females of a species at its highest point of efficiency, and thua

reacts as an aid in the survival of species. The superabundant fertility of

the male renders the possibility of the conjugation of the male and female

elements more certain, under the favor of the various devices which have
been evolved to effect that process, and thus again be the means of assur-

ing reproduction and the survival of the species.

The necessary correlation of the male and female is probably secondary.
In my view, that the flagellate forms are the oldest, since they are cer-

tainly the simplest and minutest, the male element represents, morpho-
logically, a perpetuation of the most primitive form of organized existence.

Through cumulative integration the germ elements, which would other-

wise have tended to break down into flagellate germsT have, on the

contrary, been impelled to grow to large dimensions as ova, through the

rapid access of nutriment to them, which probably prevented their cyto-

plasm from having time to elaborate nucleoplasm and chromatin, and thus

become male in character. The male element is certainly the most
ancient, the female is a secondary and later product of evolution. The
correlation of the male and female was, therefore, secondary ; the male
elements represent, morphologically, the primordial asexual type. The
primitive representative of the male element was at one time "maternal,"
through simple fission and a capacity for growth ; it became " paternal

"

through conjugation. Sexuality was the outcome of the unequal growth
of germ-cells of the same species, induced by the self-regulative influences

exerted by internal physiological conditions operating under the influence

of varying external conditions. The determination of the sex of an
embyro has depended in some way upon a tendency, early established

through some internal equilibration of the forces of growth, in response

to outer conditions of nutrition, etc. There is no conclusive evidence

tending to show that the sex of an embryo is predetermined in the egg
;

on the contrary, much evidence exists tending to show that the sex of an
embryo may be influenced by an increase or diminution of the supply of
food.

It is a curious circumstance to note that many writers on sex seem to

have failed to see that the sexual cells of multicellular forms were func

tionless, in that they exercise no physiological function which is essential

to the lif« of the parent organism. In that such functionless cells could

not disintegrate their substance through the active metabolism which
obtained in respect to all the other cells of the body, in consequence of the

action of the principle of cumulative integration or assimilation beyond the

current physiological needs of the body, they must either increase enor-

mously in size and become ova, or run down as a result of rapid karyokinesis

into minute male elements which are rapidly dehisced and set free. It is
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this exemption of the germ-cells from the disintegrating effects of active

or functional metabolism which has given the first impulse to the accumu-

lation of yolk and the overgrowth of the spermatogonia, ending in the

production of the ovum and the essentially female condition. The apical

position in many plants of the female germ is significant in this connec-

tion, no less than the fact observed by Mr. Meehan, that in conifers the

female flowers are produced at the apex of the tree and by the most vig-

orous shoots.

The Origin op Kartokinesis, the Significance of the Polar
Bodies, Variability, Sexual Passion and Sex in Relation

TO the Genesis of Species.

It is a remarkable fact that in the lowest forms of life no evidence of

karyokinetic changes has ever been noticed. Spores are produced within

the body of the parent individual bj- the direct fragmentation of the

slightly more chromatophilous or deeply staining portion of the parent

plasma that fills nearly the whole of the latter, so that it is still not possi-

ble to speak of a nucleus in contradistinction to a cell-body of cytoplasm

in these organisms. These facts tend to show that in such very low forms

there is still a want of mobility of the plasma itself as well as a lack ot

ditferentiation into nuclear and cytoplasmic matter.* Is or is not the

want of a differentiation of cytoplasm associated with the absence of

karyokinetic plienomena ? There is much reason to assume that it is from

the consideration of a great variety of facts, mainly those observed in

the earlier stages of development of higher sexually produced forms.

The main argument in favor of such a view is the circumstance which

has fallen under the eyes of every investigator, that tlie karyokinetic phe-

nomena are most pronounced in the earlier stages and on a larger scale

than in the later stages when the cells become smaller. This is either

associated with a larger proportional amount of cytoplasm or it is inde-

pendent of it. So far as observation has extended, the facts of early seg-

mentation tend to favor the first alternative of the foregoing proposition.

Another body of facts is equally favorable to such an interpretation,

namely, that of spermatogenesis. It is true that many forms of spermato-

genesis arc known where karyokinesis is maintained up to the time that

the spermatic elements are beginning to form, but there are many other

cases known where this is not the case and where during the later stages

of spermatogenesis leading to the fragmentation of the spermatogonia

there is no evidence of accompanying karyokinesis. These facts tend to

Bhow that, with the gradual diminution of the amount of investing cyto-

•DuBao*. ill 111' Lectures on niictoria, aiTlrms that a nucleus in wniitlni,' in tho

Bchizomyccteii, and the only com whvro thcso forms hnvo boon known to cxiiibit nmoD-

bold movemcnUi, so u to throw out processes, Is that described by Prof. Samuel G. Diclc-

uo, of this city; at lonst I have iieon uunble to And any other instances of tlio kind

daMjrfb^. Tlicro n|>|M>ani to )>e little eytoplnsin in theM forms, so tliat those organiBms

OoriMpood mainly tu tint nuclei of the culls of higher type*.
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plasm, the process of karyokinesis or movement of the fragments of

chrom'atm is finally restricted to such an extent, from the want of a cyto-

plasmic field, that nuclear movement is at last rendered impossible.

Much as the lengthening of the spermatozoon resembles a diastolic

phase of karyokinesis, there is no evidence that the elongation of the

male element preparatory to being set free, can be identified in any case

with such a final karyokinetic diastolic phase. If this were so it might be

supposed that the momentum of karyokinesis, in this case, had reached a

potential state or condition of tension ready to exhibit itself as segmenta-

tion, as soon as there was a large enough cytoplasmic field, as in the cyto-

plasm of the egg, in which the opposite condition of systole could occur,

and thus bring back the nucleus to a condition of equilibrium.

While the foregoing conclusion cannot be assumed, it may be assumed

that the male cells, in undergoing their rapid multiplication, do acquire a

certain karyokinetic momentum predisposing them to set up segmentation

in other functionless plasmic bodies—ova—which they may enter. Yet,

as we have seen, karyokinesis is not always an accompaniment of sper-

matogenesis, a condition which may arise, as supposed above, from the

gradual diminution of the cytoplasmic field.

The method of evolution of spermatozoa is not uniform in all cases. In

Ostrea edulis there are rarely individuals in which spermatogenesis ap-

proximates that of 0. virginica. Then, rarely, intermediate forms occur

between this and the normal form, where large masses of chromatin are

formed by direct elaboration from the nuclei of elements which cannot be

regarded as other than ova. In the latter case the metabolism which

leads to the development of spermatozoa is clearly carried a step further

than in ovogenesis, because the huge masses of chromatin imbedded in

the ova from which the nuclei of the spermatozoa are formed are very

certainly developed after the stage is reached which answers to that of the

mature ovum. The male condition is reached therefore in this last case after

the female, and is an outgrowth of the latter consequent upon the develop-

ment of large masses of chromatin in the egg and its direct fragmentation

into the nuclei of spermatozoa. In those cases where the spermatozoa are

developed more directly from smaller cells which never reach the dimen-

sions of ova, we have a totally different case, and one which indicates a

prolandrous tendency. The other case where the male condition depends

upon the previous development of a fully differentiated female state of

the germ-cells obviously corresponds to a protogynous condition.

The formation of chromatin in the last case does not proceed as a result

of metabolism and growth following a rapid series of karyokineses alter-

nating with periods of rest, but follows the formation of a female nucleus

in which a rapid endogenous formation of chromatin first occurs, followed,

as it increases in bulk, by the extrusion of the chromatin from the parent

nucleus into the surrounding cytoplasm, where it breaks up into small

ma-<ses which are later separated in large groups as the nuclear basis ot

large coherent clumps of spermatozoa.
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Clearly, then, tbe amount of chromatin in relation to tlie amount of

cytoplasm varies all the way from an almost inappreciable quantity in the

nucleus of the true egg to a very great quantity in proportion to the cyto-

plasm in the egg which produces a large quantity of chromatin from its

nucleus to provide the material for the nuclei of the multitudes of sper-

matozoa to which such an egg gives rise.

Maleness, therefore, in the case of Ostrea eduUs is certainly, and proba-

bly in all other forms, a condition where the chromatin preponderates

over the amount of cytoplasm, while, conversely, fenialeness is charac-

terized by the preponderance of cytoplasm over chromatin or nuclear

matter ; that is to say in the sexual elements only.

Such a preponderance is not simply relative, it is absolute as respects

tbe one or the other of the primary germ-constituents. It is also a fact

that the amount of chromatin or nucleoplasm in an egg-nucleus, when
nearly mature, is in excess, as expressed in volumes, by at least four times

that of the chromatin contained in the mature male element of the same

species. Does this last fact signify anything in reference to the expulsion

of the polar bodies? It probably does if the interpretation of the polar

bodies presently to be offered is true. And that that interpretation proba-

bly is true or more nearly true than any other yet oifered, will become

clearer as we proceed, since it imports nothing into the discussion of the

data which is not in conformity with the facts of continuous growth or

which must be brought in in order to save previously suggested hypoth-

esis. It postulates only continuous growth under the condition of an ex-

cess of nutrition beyond that required in the secular exhibition of the

physiological activities of living forms. It supposes that this excess is

somehow influenced in one of two ways, that is, it is either preponderat-

ingly converted into chromatin or preponderatingly into cytoplasm.

If mainly into cytoplasm, the process may go on until the cytoplasm

itself may tend to run down chemically into the more stable conditions of

oils, or yolk granules and tablets consisting of simpler molecular units.

This last process may go on until an enormous yolk is developed which

JB composed of inert or immobile nutritive matters, while the active cyto-

plasm itself may become small in amount and reduced to a relatively small

volume. * Such a process never occui-s in the male. Here karyoki-

nelic processes keep the upper hand (not necessarily katabolic ones, or

those leading to destructive metabolism), and the result is that the male

element tends to be reduced in dimensions with no katabolically simpli-

fied contents, such as are met with in many eggs, but, on the contrary, con-

sisting mainly of plasma in a highly anabolic condition as chromatin.

How these dlflorcnces on the sexual elements are produced is not known,

but it is certain that they must be produced by the action of the physio-

•TtiU is lo clearly In its general features a katAbolio proccsa, that it is Impossible to

see how Oedtles and Tliomium onn rcconcilu thlN with tliclr hypothesis that the egg is

aimU>Uc, while the inHlu ekMueut Is osHcntluUy knUihoUo ^see thoir work, "The Evulu-

tlou of Sex," N-" V'-i- IH'JO.)
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logical activities of the parent organism modified or swayed toward raale-

ness or femaleness, through some series of correlated influences which are

self-regulated in some way through nutrition, in the struggle of the parts

of the parent organism with each other for their allotment of nutriment.

So far, the evidence tends to indicate that the egg is a repressed condi-

tion of maleness. That is, the high anabolic condition of the male ele-

ment is tlie cpnsequence of unimpeded growth resulting in rapid segmen-

tation, while the female element is in some respects katabolic with an
unimpeded growth of its cytoplasmic constituents accompanied by a

repression of the capacity for segmentation.

The peculiar conditions of growth of the egg, and its usual trait of

great size, constitute probably the real essence of the meaning of sex. as

a means of favoring, in an increased ratio, the survival of oflfspring.

The preponderance in the actual volume of the chromatin of the egg,

over that of the spermatozoon, expresses a physiological differentiation

not reached by the latter so much more quickly matured. This might be

due to the fact that the cytoplasm in the male element is smaller in amount
than that of the egg, and may be coordinated or physiologically con-

trolled by less chromatin. On such a basis the hypothesis of Minot and
Balfour might be rehabilitated in part, but not on the erroneous basis of

sexuality as they supposed, but upon the far more significant one of physio-

logical differentiation or division of labor,

Maleness is characterized, in the male element, by the absence of a

cytoplasmic field in which nuclear motion or karyokinesis can occur.

With this in the male element goes an inability, after sexuality is fully

established, to maintain further nutrition and growth without the help of

the female element.

Femaleness, on the other hand, is characterized by the presence of an
enormous cytoplasmic field in the midst of which there is placed a large

nuclear body containing proportionally to its envelope of cytoplasm a very

small amount of chromatin. Such a germ is incapable, except under the

antecedent stimulus of exceedingly vigorous processes of growth, as in

the case of parthenogenesis, of spontaneously beginning and maintjiining

an orderly process of karyokinetic movement leading to further metabol-

ism growth and development, unless " fertilized " or fused with the male
element.

The tendency in the male cell is towards a preponderance of chromatin,

in the female cell towards a preponderance of cytoplasm. The elabora-

tion of the chromatin in the male clearly takes place in some cases at the

expense of cytoplasm ; the elaboration of cytoplasm in the female is pos-

sibly at the expense of chromatin, and certainly at the expense of the pro-

longed exercise of the function of the latter as an essential part of the egg
nucleus.

These processes in the two sexes admit of further contrasts. The cyto-

plasm is mobile and amoeboid and the immediate instrument of intussus-

ception of new material. The chromatin, on the other hand, while

PUOC. AMER. PHILOS. 80C. XXVIII. 132. P. PRINTED MAY 24, 1890.
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appearing to centrally control this process, is never immediately, but only

mediately involved in its execution. No cases are recorded where the

chromatin shares directly or immediately in the process of digestion or in-

tussusception of new matter, except possibly the Bacteria or Schizomy-

cetes.

The female cell previous to final maturity has been involved in the ac-

cumulation of the cytoplasm ; in this process its chromatin has been indi-

rectly involved and has increased in volume proportionally. This same

fact is illustrated in the increased dimensions and complexity of the nu-

cleus as growth in cytoplasmic dimensions increases in even such simple

forms as Amceba, as may be clearly seen in Leidy's monograph upon the

Rhizopods of North America, where the changes in the relative proportions

and arrangement of these substances are fully illustrated in the progress

from the young to the adolescent stages.

There is therefore ground for the belief that there is a certain minimal

proportion of chromatin necessary for every cell which is necessary to

maintain its physiological integrity. In the egg cell the chromatin must

share in the constructive metabolism involved in the prolonged growth

necessary to mature the ovum. It is not improbable that this function of

sharing in constructive metabolism and not in that of karyokinesis has

rendered the egg incapable of spontaneous segmentation, unless it be the

product of a tremendous energy of growth and conditions of assimilation,

as in the case of parthenogenetic ova.

Not only the chromatin, but also the whole of the rest of the nucleo-

plasm of the egg, is probably, like that of any other physiological diller-

entlated cell of the parent body thus rendered in most cases incapable of

undergoing immediately the spontaneous changes necessary to cause the

beginning of development.

The equilibration of forces leading to the growth of male and female

elements, respectively, in tlie parent organism is in some way self-ad-

justed or self-regulated. It is probably true that in many cases there is

good reason to assume tlmt the eggs are more favorably situated in refer-

ence to supplies of nutriment than the spermatogonia, or conditions sub-

sist which tend to repress spermatogonial segmentation.

Such a view may be fortified with a great host of facts drawn from the

relations of the male and female reproductive oi-gans, in many forms, to

the sources of nutriment. In many cases the ovaries are clearly in a more

direct and favorable relation to the sources of supply of nutriment than

the tcBtes, as in many Brj'ozoa, for example. Or the source of supply of

nutriment for the reproductive organs is more remote for the testes than

it is for the ovaries, as is actually tlie case in many forms, notably a largo

proportion of mammals where a deaeenaus te$tinilorum supervenes. Or,

in other cases, the surplus nutritive matters are competed for within the

organism by structures whicli are usually described as belonging to the

category of the secondary sexual characters. Or, in another very largo

class of data, we have evidence tending to show that the ovum is placed
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under conditions of growth, or is encapsuled within a porous basement

membrane—the zona radiata—so as to favor from every point on its sur-

face its cumulative growth in bull?, rather than its cleavage or segmenta-

tion within the parent, which would end in its breaking up into male ele-

ments. The male elements, on the other hand, are not encapsuled, at

least in a very large proportion of cases, and are free to grow in another

way without an intracapsular repression of karyokinetic processes. It

would be an easy matter to cite multitudes of facts in support of the argu-

ment here offered, though I am aware that strong counter-arguments

might be produced, yet I do not believe that they are anything like as

weighty as the affirmative evidence.

Again, all the facts tend to prove that the recurrence of male forms in

parthenogenetic types is associated with a decrease of the supply of nutri-

ment and a slight lowering of temperature.

How do these facts comport with the data in our possession respecting

the manner of development of the characteristic male plasma or chro-

matin ? We find that after a certain limit of size has been attained by the

egg or spermatogonium in Ostrea edulis that the evolution of chromatin

begins and with this process the production and freeing of spermatozoa.

It looks as if the chromatin or characteristically male plasma required a

longer time for its elaboration than the cytoplasm, which is in consonance

with fact. In other words chromatin can be formed only from previously

elaborated cytoplasm, and the latter when its sources of nutriment are

cut off or diminished tends, in virtue of its freedom from any functional

duty in the parent body to be built up into a still more complex molecu-

lar form, as chromatin. Or the struggle of cells in the gonads for nutri-

ment may tend towards the male condition provided all take part, and

spermatozoa result ; if only a few take part in the.struggle, under encap-

suled or other conditions unfavorable to the elaboration of chromatin and

karyokinesis, the female or large celled type of germ is formed.

That something of this nature must occur is evident if we contemplate

the problem from the purely morphological side, but with the physiologi-

cal aspect of the matter still in view. The chromatin is primitively the

most central element of the plasmic contents of the cell. It is the most

homogeneous of all cell contents ; it is least like an emulsion of any of

the cellular constituents. In diat it is the most distantly removed from the

periphery of all the cell-contents and the latest to appear when developed

in great quantity from the nuclei of egg-like spermatogonia, it is the

highest and latest product of cellular metaliolism. It is therefore clear

that the element of time is to be considered, and that chromatin or the

most characteristic plasmic basis of the male element is the end-product

of the untrammeled exhibition of the energies of functionless or sexual

protoplasm. It is upon this ground that it is safe to assume that the male

element is the primary one and that the female element is secondary and

has arisen through a repression of the processes which lead to the meta-

morphosis of cytoplasm into chromatin. The male state is therefore the
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oldest; the female the youngest. The male state also as represented in

the spermatic body tends to revert to the most ancient form of all free

mobile organisms, namely, the flagellate Schizomycetes. The tendency

towards maleness is therefore also to be identified with a universal ten-

dency of all organisms to recapitulate the most ancient and primitive of

living conditions when organisms existed only in watery or fluid media.

The further generalizations that all organisms tend to recapitulate the

primaeval monadiform condition is also fully justified, and that the really

primordial type of the germs of all living forms is a flagellate cell and

not an ovum. This will become clearer, as it will be later shown that the

ovum is secondary and is really a germ wh'ich has been arrested In its

attempt to reach the flagellate condition, and that the polar bodies are

merely the expression of an expiring tendency in the egg to revert to the

male or primaeval flagellate condition.

The genesis of sexuality itself is merely incidental to the continuous

processes of growth manifested by all living forms. It is an outgrowth ot

self-regulated processes of nutrition and of the repulsion of accumulations

-of surplus nutriment to parts of the organization of multicellular forms

where it is not in the way of the other physiological activities. This is

the real significance and origin of the process of the isolation of germinal

matter. It is not a "device " or an " expedient " specially contrived for

the preservation of the immortality of "germ-plasma," which was not

first "set aside " in Metazoa, as held by Weismann, but which began to

be pushed aside and out of the way in Protozoa, as many facts show even

as low down in the scale as Amoeba, thus placing Lendl's criticisms of

Weismann upon the basis of fact.*

We have seen that the female and ma*le germs can be actually con-

trasted only on the ground that they are constituted of two kinds of plas-

ma in diflerent proportions. We have also seen that the chromatin pre-

sumably preponderates in the lowest living forms, which are also univer-

sally asexual but capable of the most prodigious rates of multiplication

owing to rapid growth of their substance (mainly chromatin-like) under

favorable conditions. These lowest forms are also flagellate, probably

universally so under certain conditions. In the next stage of evolution

the tendency is for certain cells to grow to a large size and then break

down into flagellate spores which are alike and constitute the germs of

the species. The next stage is where certain of these enlarged cells break

down into flagellate spores of unequal size, the larger become female and

the smaller male and incipient sexuality is developed. The process may
even begin with the conjugation of similar binucleated individual cells, as

in ciliale Protozoa, but there a^ain the production of the spermatic plasma

•In thin connection nee Brass, "Dlo Zollo (Us Elomont dor OrKftnlschoii Wolt." pp.

C^-85. L«-lpzlKi 1889. Alio Londl, " IIy|>othoKc Uhordlo Kntstoluiiig von Somii- uiid I'ropn-

gftllotu-ZeUen." Burlln, 1880. Alio Llllto K. Hotmnn, " Obsorvntlon on MuUlplloatlon

InAnuBba." Proo. Acad. N«t Sol. Diilad., pp. :)ia-:MS, iMd. Uldy's " KliixoptMLs N.

America," where the ohromaUn balls of tlio nuclul uru ll);urod us boltig u.\pellod tVoin

the nucleua and the anhnol prciumably as germs.
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or chromatin proceeds in a -way which may be compared to an endogenous

or intraplasmic fragmentation of the chromatin substance, part of which

is probably not functional as the nucleus, so that even here the germinal

matter is " set aside " contrary to the assumption of Weismann, who only

finds such a process taking place in Metazoa. These binucleated forms

have one macronucleus functional and another sexual micronucleus

which is not functional in the ordinary life processes of the species. It is

this latter which multiplies and grows at the expense of the cytoplasm of

the parent cell, so as to form not only the material for the new micronu-

cleus but also that of the new macronucleus, the old macronucleus when
exhausted being disintegrated and absorbed by the cytoplasm. In this case

the process of conjugation signified a reconstitution of the exhausted

macronucleus, a process which always occurs in some forms only when
the cytoplasm of the parent is free from unelaborated and non-assimilated

constituents. An excess of chromatin and nucleoplasm is produced, part

of which becomes the functional nucleus and part is thrust aside as a qui-

escent functionless body, the micronucleus. When conjugation occurs it

acts as a stimulus, causing the rapid growth and division of the micronu-

cleus at the expense of the cytoplasm of both individuals which are not

feeding during this process. The reconstitution of the nucleus is there-

fore to' be interpreted in terms of continuous growth and as a physiologi-

cal process which is directly adaptive under the conditions of morphologi-

cal differentiation attained by these organisms. The reciprocal fusion of

one of the nuclear bodies produced by a subdivision of the micronucleus

is to be understood in the way which will be indicated later.

The death and loss of the power of coordination of movement shown
by the cytoplasm of lower unicellular forms, when the nucleus with its

chromatin is removed, simply demonstrates the transcendent physiologi-

cal importance of the nucleus as a directive centre. This view is also

sustained by the fact that ultimate nerve terminations in the Metazoa are

lost In some cases within the nucleus. The effects produced by the arti-

ficial removal of the nucleus in impairing the power of growth and repro-

duction are due to the destruction of the physiological equilibrium between

the chromatin and cytoplasm as well as the morphological integrity of

the individual. It does not necessarily mean that the nucleus is the repro-

ductive agent, but rather that this highest end-product of protoplasmic

metabolism is the central object for which the investing cytoplasm labors.

Neither can, probably, become the centre of reproductive energy or the

energy of growth in absolute independence of the other, notwithstanding

the fact that there is an apparent absence of the nucleus in Monera, while

the cytoplasm is reduced to a minimum in Schizomycetes.

The conjugation of ciliated Infusoria therefore becomes plainly a pro-

cess wherein the nucleus has- the usual reproductive function through

division of labor coupled with an adaptive arrangement by which a physi-

ological substitution of an old for a new nucleus is effected, while the act

of conjugation is merely the stimulus through which the active fuactious



Ryder.l 1-^^ [May 16,

are diverted into another channel ending in the metabolism of both indi-

viduals manifesting itself in the production of a larger amount of fresh

chromatin, capable of taking upon itself the work of the former nucleus,

a part being pushed or "set aside" as a functionless surplus ready to be

stimulated to growth through conjugation. Maupas' theory of senescence

may therefore be regarded as in the highest degree probable, in that in

those cases where conjugation has long been in abeyance the stimulus of

growth leading to the production of an abundance of chromatin has been

absent. From this point of view the Infusoria present a most specialized

type of reproductive activity in which the cytophism and chromatin have

never been freed or separated from each other as marking independent

sexual states in which these two cellular constituents have preponderated,

as the female and mile respectively. In other words, the Infusoria are

practically oSsperms which are reciprocally stimulated to reproductive

activity through the act of conjugation.

The ovum of the Metazoa is in the same case with the Infusoria, but

behaves differently because it is purely an ovum. Here the polar bodies

are to be regarded as exhausted chromatin or nucleoplasm with a decidedly

male tendency in that the cytoplasm investing them is usually small in

amount. The polar bodies are to be regarded as representing not only the

disintegrated macronucleus but also the disintegrated fragments of the

first or preparatory stages of division of the micronucleus. While the

products of the fusion of the pronuclei of Infusoria again contrast with

the fusion products of the pronuclei of Metazoa, in that they are at once

divided into a functional or physiological and a functionless or reproduc-

tive nucleus. In the Metazoa the separation of reproductive functions

from the other physiological ones is effected through cell-division and

does not coexist in two nuclei lying side by side in the cytoplasm of the

same cell.

Nevertheless, there is reason to believe that the chromatin of the egg

is partly exhausted, as it is in the Infusoria, and must be got rid of in part

in order to regenerate the remaining chromatin through a process of

growth accompanied by active karyokineses. This exhaustion supervenes

upon the prolonged exercise of its physiological function in building up a

large amount of investing cytoplasm under conditions which have inter-

fered with the normal segmentation of the whole into cells no larger than

those of the rest of the body. Tlie characteristic overgrowth of the ovum
beyond the size of its companions in the body of a Metazoan, is the real

ground of the specialization of the egg through which it may bo supposed

that part of its nuclear matter has been exhausted through prolonged ex-

ercise of the physiological functions of the nucleus. It will be seen that

this view is similar to that of Wcismann, but it is more specific. Accord-

ingly the degree of specialization of an ovum must iufiueucu the extent

to wliich its nucleus is exhausted. I'arthenogenetic ova are for obvious

reasons to be regarded as less 8i)eclalized thau those which are not par-

thenogenctia This hypothesis therefore fits in well with the fact of the
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decrease of the number of polar bodies in the eggs of many partheno-

genetic forms, in which the period of growth of the eggs is often short-

ened, and where the physiological function of the chromatin in the con-

structive metabolism of the egg is exerted over a less prolonged period.

The result is that the exhausted chromatin or nucleoplasm which is to be

expelled from some parthenogenetic ova is just half that of the other

type requiring fertilization. Such a separation and regeneration leave

enough chromatin or nucleoplasm behind to initiate development by

beginning a spontaneous and continuous fission of the egg without the

access of the male element. This I believe, however, to be only a partial

explanation of the causes leading to the expulsion of the polar bodies,

since the genesis of the ovum itself remains unexplained. The specializa-

tion of the ovum and its hypertrophy as a cell is connected in another

way with the operation of the processes of continuous growth, and with

the evolution of the primaeval form of germs which were unquestionably

flagellate. That the ovum is the most specialized cell of the two kinds of

sexual cellular types found in Mctazoa there can be no doubt.

If it is true that the only thing that stands in the way of the develop-

ment of any cell of the body into a germ is its physiological and morpho-

logical specialization, then the egg with its mass of cytoplasm in excess of

that of any cell in the body is certainly a morphologically and physiologic-

ally specialized cell-unit. The expulsion of the polar bodies brings it back to

an unspecialized condition, in which its nucleus (the female pronucleus)

no longer bears any imprint of its former physiological specialization

which it had acquired during the elaboration of its bulky mass of cyto-

plasm.

The history of the spermatic body, or cell, is exactly the reverse of the

preceding. If protandrously developed, karyokinetic or flssive processes

go on more rapidly from the start than processes of growth through con-

structive metabolism and spermatozoa result. If the spermatic body is

produced through a protogynous process and from large cells simulating

ova, the flssive tendency again flnally obtains the upper hand, but only

after a certain maximum size of the female cells is reached, when they

may be recognized as ova. The tendency towards maleness is thus con-

stantly against any persistence of a condition favoring constructive meta-

bolism in the direction of the elaboration of cytoplasm. In fact, so rap-

idly does the flssive process go on, that the nuclei of the spermatic or male

cells have no opportunity to acquire any physiological function, such as

that enjoyed by the nucleus of the egg. The tendency in the male cells

is rather to intensify the tendencies of metabolism towards the elaboration

of chromatin only, carrying the latter process so far that little or no fleld

of cytoplasm flnally remains in which flssion or nuclear movement can

occur ; nay, many instances are known where even the remaining remnant

of the cytoplasm is cast ofl" from the spermatozoon previous to maturity,

this being in exact contrast again with the extrusion of a part of the egg's

chromatin as polar bodies. The rapidity of the successive processes of
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fission in the course of the development of the male cell is such as to give

its quiescent nucleus, in its restricted cytoplasmic field, a Icaryokinetic

momentum, so to speak, which will be expressed as segmentation as soon

as it is fused witli the female pronucleus in a large cytoplasmic field, in

the egg, where karyokinesls or nuclear motion again becomes possible.

In the same way the tendency towards developing a karyokinetic mo-
mentum must occur in the egg, owing to the limited number of rapidly

successive karyokine?es in the expulsion of the physiologically diflFerenti-

ated chromatin in the form of the polar bodies, which may themselves

manifest subsequent spontaneous segmentation, or even make abortive

unions with spermatozoa, which are abortive only, probably, because of

the small size of the cytoplasmic field. If the results of Hertwig and

Boveri in fertilizing non-nucleated fragments of the cytoplasm of the eggs

of Echinoderms are correctly reported, it is certain that the spermatozoon

is in a condition of karj'okinetic tension, which lacks only a cytoplasmic

field in which to find expression as segmentation.

The views here developed also harmonize with what is known of the

behavior of the nuclei of conjugating Infusoria. It is only the micro-

nuclei or paranuclei which enter into the reciprocal conjugation. The
macron uclei or functional centres of control of the physiological energies

of these animals never enter into the process, but are disintegrated and

lost in the cytoplasm, while some of the new micronuclei now formed be-

come, after conjugation and reciprocal fertilization, the new functional or

physiological nucleus, and one or two remain, for the time being, at least,

as passive, and probably functionless, micronuclei.*

It maj' be supposed by some that the foregoing account is merely a

recapitulation of Weismann's hypothesis respecting the significance of the

polar bodies. Not so ; Weismann's very elaborate and artificial methods

have no charm for me. He is continually trammeled by his own cumber-

some hypothesis of a germ-plasma. But he is probably right as far as

assuming that the first polar body represents chromatin of a "histoge-

netic" character, but I should say in a totally different sense from that

which he implies. I should also agree with him that it is expelled in

order that the egg may revert to its unspecialized condition, but again in

a widely diftcrent sense from that which he holds.

Unfortunately for Welsmann, he renders his hypothesis utterly improb-

able from the necessity of working out a second hypothesis to account for

the expulsion of the second polar body, in order to save his first unfounded

aMumption respecting the Immortality of the germ plasma. That doc-

trine, driven to its logical conclusion, leads ultimately to tlie molecular

disintegration of the vast series of ancestral plasmas, finally present In

the egg in the course of a vast series of generations. Accordingly the

only way to save his hypothesis was, as soon as certain parthenogenetic

•In thli I follow the rso«Dt rasearohM of Manpas :
" La RnJouniBscmcut Karjogam-

Ique cbes 1m CIHm." Arch. ZooU Expsr. ot Oouoralo. 'Jf> Svr., Tomo vll, Noh. i and 'i.,

Um, pp. U»-320 « M9.
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eggs were discovered by him, to expel only one polar body ; to make use

of this newfiictinsuchaway as to make the expulsion of the second polar

body in perfectly sexual forms, remove a certain proportion of the ances-

tral germ-plasma, else, in time, the subdivisions of the ancestral plasmas

would ultimately be so great in number as to destroy, by repeated division,

the molecular integrity of the molecules representing such ancestral

plasmas. Unfortunately for such an hypothesis. Nature does not w'ork

through foresight and does not anticipate such difficulties, and he is

unable to produce the slightest evidence that she does. Organisms do
not possess the power to foresee the remote consequences of their pro-

cesses ; they respond directly to conditions, or not at all.

The logic of this argument of Weismann is exactly similar to that used

by Balfour in reference to the polar bodies in his "Comparative Embry-
ology " (i, p. 63), when he says "that the function of forming the polar

cells has been acquired by the ovum for the express purpose of preventing

parthenogenesis." This implies that the egg possesses foresight of harm
coming to it through falling into a parthenogenetic habit ! And when
Weismann proceeds to elaborate his necessary hypothesis of a reduction

of ancestral germ-plasmas, and says "this must be so," he seems to for-

get altogether about the probably self-regulating physiological factors

controlling the dimensions of cells and their proportions of chromatin and
cytoplasm.

The same difficulty was perceived in a somewhat different form and
very pointedly alluded to as fatal to the hypothesis of pangenesis, as early

as 1878, by Prof. J. Clerk-Maxwell, in his article, "Atom," in the third

volume of the " Encyclopaedia Britannica," p. 43.

Lately, however, Platner's discovery that in Liparis dispar partheno-

genesis occurs with the extrusion of two polar globules, is sufficient to

render Weismann's hypothesis as to the significance of the second polar

body thoroughly untenable.

There is clearly nothing left but to suppose that the polar bodies are an
expedient through which the egg returns to a condition of equilibrium

different from what it possessed prior to their expulsion. We have no

warrant whatever for assuming that this return is other than automatic

or comes from other than self-regulated impulses arising within the ovum.
Such impulses are very probably merely a manifestation of the attempt to

recur to and maintain a continuous process of growth, in the course of

which the production of polar bodies is only an incident.

The pliysiological impulse from within which effects this equilibration

works, if my hypothesis has any value, as if certain parts of the egg

were to be excreted. In fact, if the hypothesis that the huge mass of

cytoplasm represented by an egg is a highly differentiated cell-product,

resulting from a very prolonged activity extending sometimes over many
months, or even years, of the nucleus and its chromatin, while the sper-

matic body is produced in a much shorter period, it must necessarily fol-

low that the controlling central nuclear body of the egg would undergo a

PROC. AMER. PHILOS. SOC. XXVIII. 133. Q. PRINTED MAY 27, 1890.
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corresponding greater specialization and diflferentiation than that of the

spermatozoon

.

This view then satisfactorily accounts for the expulsion of the polar

bodies and also gives some indication of the significance of the reduction

of tl\e cytoplasm of the spermatozoon or its complete loss, if we regard

the egg and spermatozoon as antipodal expressions of a physiological pro-

cess of evolution, which has resulted in forming bodies which are comple-

mentary to each other in every physiological trait which they present.

Since spermatozoa, also, are very often produced from what are mani-

festly ova, by the breaking down of the latter and the augmentation of

their chromatin, it is clear that the spermatic body is a product derived

from the egg by carrying its cleavage farther either by means of the

director indirect method, but while still attached to the parent or nour-

ished by it. From this consideration it follows that the egg and spermatic

body are not homologues before the final maturation of the former. It

is, therefore, useless to expect to find any structures tlirown off by
spermatozoa which are complementary, in the sense implied by Minot

and others, to tlie polar bodies of the egg.

As I have been led to the views expressed above by following a totally

different patli from Weismann, and as I reject his hypothesis of tlie physi-

ological isolation of the germ-plasm on the basis of fact, as sliown else-

where,* as mcanable alike of proof or of serving a better pur^wse than a

much simpler hypothesis, it seemed best to continue the argument upon

the lines begun in earlier papers.

It may, however, be well to point out here that what Weismann means

by his " histogenetic " or "ovogenetic" nucleoplasm, I distinctly limit

to the genesis of the huge cytoplasmic field or cytoplasm and yolk of the

ovum. The egg membranes are basement membranes and it is difficult to

say what share the egg had in their formation except in lower forms, so

that they are of far less consequence in this discussion than Weismann

supposes.

Another point is that parthenogenetic ova are certainly smaller than the

fertilized ova of the same species, in some forms, though this is not

always the case. This fact, however, is in accord witli llie hypolliesis of

the polar bodies set fortli above. The mode of feeding tlie queen boe f

ftliows, also, that parthenogenetic eggs, or tliose capable of developing in that

way, are probably produced through the expenditure of less energy in the

parent organism than those which develop only in the sexual way in

strictly sexual forms. The connection of these facts with the explanation

offered of the expulsion of tlie polar bodies is so obvious that it hardly

needs to be indicated.

It has been made clear that the overgrowth of the egg lias resulted in its

f>I>ecialization, but the question still remains, What led to such an over-

•" A Phyilologlciil Hyi>oihe«lH of Heredity and Variation." American Naturalist, pp.

6A-93, uiv, 1800.

t CbMblra, " Bom and Boo Keeping," Vol. 1, pp. 83-85.



1890.] 1*^1 [Ryder.

growtli of the ovum? This, I believe, may be answered on the supposi-

tion already to some extent elaborated that the eg^ is an abortive attempt

at the production of an overgrown spermatogonium which is set free

before it has been fully matured, as a result of the precocious determina-

tion of superabundance of surplus nutriment to it.

This has been due to forces operating within the parent organism ;

how, we are still unable to clearly stale. If this is so, then the speciali-

zation of the egg is accounted for and the expulsion of the polar bodies

may be approached from another point of view, namely, that of their

morphological equivalence to spermatozoa, since they represent largely

the characteristically male plasma in their chromatin. The egg is, there-

fore, specialized in so far as it is an abortive spermatogonium, and the num-
ber of polar bodies, produced as abortive spermatic elements, represent its

degree of specialization. The consequent reduction of the chromatin in

the egg nucleus may ihen also be compared with the processes of spermato-

genesis in which a certain minimal size of the chromatin mass of the egg

is reached, which now makes the ovum the exact homologue of the

spermatozoon, but with an enormous cytoplasmic body fitted for the exhi-

bition of active karyokinetic movements and an elaborate series of suc-

cessive and finally simultaneous karyokineses.

In this way it may be supposed that the peculiar advantages oflFered for

the survival of a species through sexual processes may be realized.* But

such advantages were developed not as the result of any foresight, but as

a consequence of the action of the principle of overnutrition ending in

the production of spermatogonia which failed to segment or break down
into male elements before they were freed from the parent. In this way
it may be supposed that the ovum itself arose, but that it was a later phase

of development than that of the flagellate male germs, which type still

prevails in asexual or very primitive forms. This gives us the real

grounds for the evolution of the ovum ; accounts for its specialization, for

the reduction in volume of its chromatin to that of the male element

through the expulsion of the polar bodies, through which it also again

becomes the immobile overgrown, but exact morphological homologue of

the spermatazoiin. The specialization which the ovarian egg has attained

as an overgrown spermatogonium also makes it cei'tain that the cells ex-

pelled as polar bodies represent the energy in part which has been

expended, and which is signified by the great size of the ovarian egg.

These products of specialized development must be got rid of so that this

part of my hypothesis respecting the polar bodies is a necessary corollary

of the first part developed in the earlier portion of this paper.

The impulse towards the expulsion of the polar bodies comes from with-

in, upon the advent of an adequate stimulus, and the tendency is to run

down towards the male condition from the egg, but such a result is pre

vented from proceeding far by the small original amount of chromatin in

the egg which prevents the formation of more than two cleavages, on the

"Origin and Meaning of Sex." Am. NaturaUgt, June, 1889, pp. 501-508.
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average, when the chromatin is reduced to a volume equivalent to that of

the chromatin in a single spermatozoi3n of the same species. The tendency

towards the expulsion of polar bodies is therefore probably self-regulative

as soon as a certain minimum in the size of the chromatin masses is

attained. The impulse leading to such a result arises from the presence

of a large cytoplasmic field sensitive to external stimuli, but in that such a

field is cut off from further possibility of growth by detachment from the

parent organism and incapable of further growth except through the

stimulus of its chromatin, and in that no more of the latter is for the time

being elaborated after detachment, it is clear that the cleavages which

give rise to the polar bodies are self-limited in number by conditions aris-

ing within the egg, and as a consequence of the specialization of the latter

as a cell, and in the sense that it differs from primitive types of cells as a

consequence of its method of protected growth within the parent.

Why, however, should the polar bodies be so small ? Wliy does not the

egg divide equally? This may be answered on the ground already as-

sumed that the chromatin is yet neither male nor female, but tends univer-

sally to be reduced to male dimensions even in the egg. The cj'toplasm

being the most abundant in the egg and the chromatin in the spermato-

zoon, it is clear that totally different physiological characters must be

offered by the two elements. Tliis, in fact, is the essence of the meaning

of the term specialization as applied to them, and involves the conception

of wide differences in the modes in which physiological energy has worked

to produce them, respectively. If the yolk is abundant, the cytoplasm,

at one pole of the egg where nuclear cleavage occurs most readily to

form the polar bodies, is reduced to a thin layer or disk. Tliis, in many
cases, is the condition under which polar bodies are produced so that a

great inequality in the size of the cleavage products must result. Later,

when the egg nucleus is reduced and can return to a deeper position in the

egg. it can gain control of a still larger cytoplasmic field, which is still

further enlarged by the advent of a fresh male chromatin and cytoplasmic

element. When the male and female elements finally unite there is a com-

plete readjustment of the equilibrium between the cytoplasm and chroma-

tin centres, because the introduced male is capable of taking control of a

still larger cytoplasmic field and may even at times overtop the female, as

in the case of lihynchelmit described by Vejdowsky. The two together

now regain control of the cytoplasmic field of the egg, but cut off from

direct dependence upon the parent, so that a new cycle of changes can go

on in a new way, and instead of running down towards the male condi-

tion, normal segmentation goes on which ends in tlie formation of a

new being under the impulse of the tendencies towards continuin^s growth

under new conditions. The cases of egg and spermatozoon are clearly

merely specialized states of chromatin and cytoplasm and their separated

and united conditions arc merely phases of a continuous process of growth

under widely differing conditions whicli arc ushered in as the results, first,

ol an incipient and complete oxclusioa from the parent (formation of polar
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bodies and spermatogenesis), and, secondly, as the results of their union

as complementary bodies through which a new development is initialed.

Their reciprocal saturation of each other also prevents polyspermy and is

self-regulative, just as all of the processes of development will ultimately

be found to be, and as we have seen good reason for believing must be the

case in respect to the polar bodies.

Finally, on our hypothesis it may be said that the chromatin and cyto-

plasm in the egg bear a certain proportion to each other, regulated in the

ovary. Tlie effort to adjust this relation further after the ovum is free

(usually) ends in the expulsion of the polar bodies, which represents an

eftbrt at the production of male cells, since the egg as a protovum is

invariably the prelude to the production of spermatozoa. The ovum pre-

cedes the spermatozoon in the order of time, and the latter must be pro-

duced from the former. Protogyny is, in the widest sense, therefore

universal, since it is only ova-like bodies which can break down into

spermatozoa in which chromatin preponderates. But this may be further

qualified by the statement that protogynous tendencies grsatly developed

must finally themselves lead to the development of an ovum with a large

cytoplasmic field. Or, in other words, a condition is reached in which

great cytoplasmic specialization is attained, so that the expulsion of the

polar bodies may be regarded as the expiring effort of protogyny to pro-

duce spermatozoa.

If this is so, why do not all ova develop parthenogenetically ? Simply

because these spermatic elements—polar bodies—are not completely ma-

tured or developed, and while the transmitted energy of growth is insufll-

cient. The remaining body with its reduced chromatin is now, liowever,

the equivalent of a spermatozoon but with an enormous cytoplasmic body.

It is complementary to the male element in that it is physiologically recep-

tive, and food through karyokinesis for further processes of segmentation.

But how about parthenogenetic ova ? Why do these develop and why do

some of these develop two polar bodies'? Here we often, if not always,

have, as already supposed, a greater momentum of growth, with frequently

a smaller mass, protogyny is not so markedly developed, and the tendency

towards maleness and cleavage is therefore inherently greater. If now
new relations or rather want of former modes of nutrition of the cyto-

plasm supervenes after oviposition, the momentum of growth tending to

segmentation, received from tbe parent even atter the expulsion of the

polar bodies, is still sufficient, so that the so-called female pronucleus is

able to proceed under these new conditions to take possession of the cyto-

plasmic field and initiate normal development under new and independent

conditions, through segmentation, leading to the formation of an embryo.

If these views are correct, parthenogenesis is the vanishing point of male-

ness and femaleness, yet, in some cases, its energy is so great that it

sometimes, even then, ends in maleness as seen in the development of

drones amongst bees, thus illustrating still further the tendency in some
cases to run down to the male condition.
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If Ihese conclusions will hold universally, there is good ground for

believing that in the gradual evolution of protogyny the cytoplasmic field,

in which rapidly successive segmentations were possible, was also evolved.

If this is true, then sexuality itself arose as the consequence of protogyny

starting in parthenogenesis. The primary and secondary se.xual charac-

ters of multicellular forms were also probably the outgrowth of secondary

and adaptive processes consequent upon the effects wrought as here sup-

posed through protogyny and the evolution of a large cytoplasmic field.

The origin of sex at any rate hinges upon the decision of how the dispro-

portion between the chromatin and cytoplasm arose in the sexual pro-

ducts of the two sexes Respectively. Upon its last analysis this problem

must resolve itself into purely physiological factors.

These views are in accord with the first part of this paper, though it may
at first seem that the theory that the egg expels polar bodies because of its

specialized nature is not well founded. What there is in favor of such a

view is, that it harmonizes with the morphological and physiological data

of ovogenesis, and the conjugation of Infusoria. In any event, it is cer-

tain that if ova represent an incompleted effort to produce spermatozoa, it

is very certain that they are specialized in so far as this effort has been

realized as supposed, in the formation of polar bodies and a large volume

of cytoplasm.

Consequently ova may be regarded as incompletely differentiated sper-

matogonia. The undoing of this specialization whereby the egg becomes

the morphological equivalent of spermatozoon so far as its chromatin is

concerned brings us back to essentially the same basis as was followed in

the first part of this paper.

Experimental evidence shows that the process of fertilization is self-

regulative and restricted to a single spermatozoon. Indeed, one might

infer from the evidence of the phenomena of fertilization that such must

be the case, and that the ingress of the spermatic element, in sexual forms,

18 a consequence of the exhaustion of the power of continuous growth, as

shown in the abortive effort at spermatogenesis in the extrusion of the

polar bodies. A consequence, however, following because of the appe-

tency of the spermatozoon to set up a segmentation in the cytoplasm

which should end in a continuation of the process of spermatogenesis set

agoing by the expulsion of the polar bodies. Yet, this does not occur,

and, as vre have seen , a good reason can be assigned why spermatogenesis

does not go on indefinitely after being initialed by the extrusion of the

IK)lar bodies. Equally good reasons can be assigned why the method of

nuclear movement is changed after the entrance of the spcrinatozoun.

On my view this is wholly due to the sudden advent of wholly new con-

ditions, since aliout the time of the ingress of the spormatozodu the egg is

not only cut off from its supply of nutriment and is now an isolated being

the whole of the cytoplasmic field of which is at the mercy of the com-

bined action of the pronuclei, wliile the preparatory eciuilibrlum resulting

from the extrusion of tiio polar bodies has boou attained beforehand.
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The new external conditions constitute a continuously acting series of

stimuli provoking the action and reaction of the chromatin, achromatin,

and cytoplasm upon each other, as has been rendered probable by the

studies of Boveri and Watase. The isolation of the egg makes it inde-

pendent ; its cleavage products now cohere and the whole plan of its

fragmentation depends upon its using every particle of its cytoplasm as

reciprocally nutritive material for the maintenance of the integrity of the

whole.

Maturation is truly the proper name for the process of the extrusion of

polar bodies, and it maybe that in some cases the polar bodies may be

large enough to merit the name of protova, especially the first one, and
that a large enough cytoplasmic field may exist around its nucleus to

attract spermatozoa. Yet the polar bodies are nevertlieless to be regarded

as abortive attempts at the production of spermatozoa.

It may also be that the male condition characterized by the assumption

by the elements of that sex of a monad-like flagellate form, is really an

attempt at the recapitulation of the most ancient ancestral monadiform
condition. In the female we have seen that the attainment of such a

condition is abortive, but enough is left in the disguise of the polar bodies

to represent a reminiscence of the lowest phase of organic evolution.

We have now recapitulated all the important and difficult queries that

have arisen in regard to the meaning of the polar bodies, which we also

now see probably have a phylogenetic significance.

The evolution of complicated apparatus and processes for the emission

of the sexual products, when mature, is only an accessory and a secondary

consequence of the continuous series of processes described above, and
which has also proceeded pari passu with the divergence in the morpho-

logical and physiological characters of the products of the two sexes.

The primary sexual characters and probably also the secondary ones have

been evolved in response to the all-important requirement of most

efficiently disposing of the sexual products. The habit of copulation

itself must have so arissn. and the stimulus effecting the discharge of the

sexual products finally acts through the sensorium and through the recip-

rocal contact of the nerve terminations in special dermal tracts concerned

in copulation in the two sexes.

In this way it must be supposed that eventually the sexual passion

became intensified as the provisions for effecting the union of the sexual

cells became more elaborate, and as the parent-body became more and

more diflerentiated and specialized to take a more and more important

share in this process. The presence of the germ cells has undoubtedly

reacted upon the soma or parent body so as to intensify the tendency

towards a greater differentiation of the primary sexual organs, and this

through the sensorium and its sensor}'' terminals.

It is interesting to reflect that the tendency to a repression of the male

traits in the ovum has been manifested in the adult organization of the

two sexes in Metazoa. The assertion of some writers to the effect that
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the female is merely a retarded stage of the development of the male may
be correlated with the singular and suggestive contrasts between the egg

and spermatozoon.

The evolution of sex and the evolution of sexual love or passion are

inextricably intertwined. The history of the one is the history of the

other. There are many reasons leading to the conclusion that the earliest

and lower forms of sexuality were never in the past and are not now
impelled to conjugate by anything akin to the gratification of passion

such as is met with amongst the higher series of animal forms. Sexual

passion is the outgrowth of a gradually developed and increased capacity

for experiencing pleasurable sensations by the parent body or soma which

is the producei; or bearer of the sexual products. Tlie high specializ ition

of the sexual processes in higher forms has also unfortunately led to the

possibility of their perversion. No sexual perversion is possible amongst

lower forms where the essence of sexuality is the mere concrescence or

conjugation of sexual cells. Courtship, violence towards and pursuit

of the female, sexual love, etc., are the consequences of the evolution of

a soma or parent body, whicli is the mere carrier of germ-cells, but which

is capable of experiencing exquisite pleasure in the consummation of tlie

sexual act.

The intromission of an erectile organ covered with highly sensitive ner-

vous end-organs into the genital passages of the female is the appetency

for the sexual elements to conjugate reflected upon the soma. Copulation

and the development of erectile or other sensitive intromittent and recip-

rocally coadapted primary sexual organs must have been due to the effect

of use, since disuse, as in castration, affects the development of the

parts, while abnormal activity, under favorable conditions, is said to

increase their development. This view is sustained by the evidence in both

plants and animals ; in both the devices for effecting conjugation of the

sexual elements and developed in the most gradual manner, until, in

plants, the pollen-grains, with the help of various secondary adaptations,

Buch as their morphological development, insect agency, the wind, etc.,

are evolved Into true intromittent organs answering to the function of a

penis in the form of a growing pollen-tube, stimulated to growth by nutri-

ment supplied by the stigma and carrying the very minute, elongate, male

chromatin element in its very narrow passage to the ovicell of the ovary. In

Ibe same way the male intromittent organs of animals have been developed

from a mere cloacal papilla, or a low-groovod fleshy erectile process to a

highly diftorentiated and excessively complex penis with, in some cases, an

vlulwrale series of rosettes and flanges covered with a thin integument with

highly sensitive terminal sensory nerves, that are in reflex connection

with the higher parts of the sensorium and through the lumbar region

of the spinal cord with the testes, spermatic vesicles and accelerator

urinfc and other nuisclcs which they may throw into spasmodic contrac-

tions In order to compress the vcsiculiu and cause the emission of the male

elements in the act of coition. Similar actions result in the female which
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affect the peristaltic contraction of the oviducts, the enclosure of the

ovary by the fimbrioe leading to conditions favorable to the emission of the

egg at the time of coitus.

In animals, the provisions for rendering the male elements more efl3-

cient are thus rendered more perfect. There is not wanting evidence that

the glans penis mav serve as a sort of piston, fitting closely against the

sides of the vaginal passages so as to prevent the regurgitation and loss

of the semen. In mice I have observed that in those which have recently

been in coitus, the uterus is actually distended with semen. These con-

trivances, many of which are of the most singular conformation, as that

of the pig, for example, probably serve the purpose of more efficiently

carrying the seminal matter into the genital passages of the female where

they are to subserve the essential purposes of reproduction. At any rate,

the wonderful contrivances in the higher plants serving the purpose of

efficient fertilization are no more remarkable than those in the higher

animals, the study of which has been singularly neglected by physiolo-

gists.

In the lowest types of living forms there is nothing which suggests in

any way the gratification of passion. The mere tendency towards conju-

gation of animals and plants without nerves cannot be identified with an

appetency arising from any pleasure experienced in such conjugation.

There are at first no provisions made for conjugation except such as the

accident of contiguity of the conjugating elements as the germinating

spores of Myxomycetes, the intracellular spores of Ilydrodictyon, etc.

When the process is so primitive as this, there is no evidence to show that

it is anything more than the expression of the cessation of one order of

things at the termination of one set of external conditions giving place to

a new order of things under the stimulus of a new set of outward condi-

tions more favorable to growth. -Under this view of the case the incipi-

ency of conjugative phenomena is simply the expre'ssion of a readjust-

ment of the processes of growth under the influence of more or less

favorable conditions of life. The physiological traits of that life are ex-

pressed in the mode of molecular aggregation and constitution of the cel-

lular unit or units composing the individual. Its tendencies are to

increase the mass of the individual by processes of integration of new
matter in the course of which such new matter becomes molecularly iden-

tical with that of the organism engaged in such integration, a process

commonly expressed by the term assimilation.

The consequence of such newer integrations are that still other inte-

grations are possible, under favorable conditions, on a much larger scale

than the first ones. The increased power to make continuously more and
more extensive and rapid integrations of identical molecules is possiblj' in

some way due to the increase of mass and surface and the consequently

increased capacity to liberate energy, or to perform work in a siill more
active integration and assimilation of molecules.

The Malthusian principle therefore rests, in its last analysis, upon a
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chemico-phj'sical basis. It is probably, therefore, not an unjustified as-

sumption to state that the acquisition of an increased mass in organic

bodies leads to an increased capacity to integrate and assimilate still further

additions to the original organized mass, and that if tliis process could go

on indefinitely without the intervention of death and a necessity for oxy-

gen, the earth might be gradually transformed, in so far as its available

materials held out for such a purpose, into a few organized individuals.

Such a supposition is, however, absurd, since such masses, even were their

growth possible, would finally become helplessly immobile from theirown
weight ; such a process would be self-destructive and incapable of indefi-

nite maintenance.

If, however, the principle that successive increments in the mass of or-

ganized bodies, carries with it the implication that such increments imply

their capacity to increase more and more rapidly, under favorable condi-

tions, or as it may otherwise be expressed, are thus enabled to grow, in

virtue of such an inherent property, far beyond the bulk of their original

germinal mass, then this deduction must form the basis upon which the

phenomena of growth, reproduction and sex must finally be interpreted.

This principle affords also the physico-chemical or physiological reason for

the foundation of the Malthusian principle that the production of organ-

isms would if unchecked outrun the available food production for a cer-

tain section of such organisms, as an aggregate—namely, the animal

world.

The foundation of the principle of Malthus and of the Darwinian prin-

ciple founded upon it, therefore lies within the domain of ultimate biologi-

cal physics or the molecular dynamics of organized bodies. Tlie main-

spring of the principle of natural selection, upon final analysis is not

itself a choice between two things but an inevitable consequence of the

innate molecular habit of living matter, if I may so express myself. It is

physical in that the chemical and physiological laws under which growth

or molecular integration can take place are themselves resolvable into

physical laws which can be coordinated under the principle of the conser-

vation of energy.

This physical principle of continuous and continuously augmented inte-

gration and the consequent increase of the mass of living bodies is the

primary conditioning factor of growth by intussusception of similar mole-

cules. It initiates the struggle for existence, as the struggle due to motion

and the attraction of stellar bodies, maintains the latter in their harmo-

nious relations in space.

This principle must, however, be further qualified In that the properties

of the molecular integrating factors of living organisms difler very widely.

Some forms (vegetal) under one set of conditions can integrate new and

more complex assimilable molecules by recomblning binary compounds ;

other forms—ftnimals—can assimilate only such now ternary molecules or

tucb M are very nearly similar to their own, while n third form, the sex-

ual, is probably the highest expression of this Integration of similar molo-
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cules in that here the molecular differences are zero or nearly so, and at

most goes no further than molecular differences, having their origin in

the individual traits of either of the two parents. The last or sexual

form of integration or intussusception also occurs, en masse, and without

any reciprocal sacrifice of molecular identity. This last form of organic

molecular integration is therefore eff"ected with the least expenditure of

energy on the part of the sexual elements themselves which are involved.

Sexuality according to this view as expressed primarily in conjugation is

a sort of refined hunger, in which neither the "eating " nor the "eaten "

expends hut a minimum of energy in a process of reciprocal assimilation.

It is a hunger in which the sense of "taste" in the vulgar, anthropo-

morphic sense is unknown ; it is an affinity developed possibly through

the attraction of identical molecular aggregates for each other.

The principle of cumulative molecular integration is similar in some
respects to the cumulative principle operative in organic structural evolu-

tion, through which a superposition of adaptations results, not necessarily

as the consequence of selection but as the result of the morphological and

physiological necessity of conforming in the next step of morphological

and physiological complication to that which had preceded it. Many in-

stances in illustration might be cited, such as the annular placenta of the

ovum necessarily conforming to the easiest possibility of internal contact

with a tubular uterine canal. This principle has been responsible for

much that has happened in organic evolution, but it is again dependent

in curious, circuitous ways upon the still more primary principle of cumu-
lative integration, overgrowth of organisms, or their capacity to grow be-

yond their own bulk at certain points, as implied by Haeckel.

The highest form of cumulative integration ending in an overgrown and
abortive spermatogonium, which is the equivalent of the egg, together

with its further expression in the production of spermatozoa which have

had their cytoplasmic field reduced, leads to a condition where the one

becomes helpless without the other. It also presumably leads to the evo-

lution of an appetency or affinity of the male for the female element in

that the one possesses what the other does not, and in that they are pro-

duced in similar organisms or those of the same species their idioplasmic

constitution must be very nearly the same, except for the morphological

differences which characterize thera. These differences are again the pre-

ponderance of nucleoplasm in the one or the element immediately con-

cerned in growth and the physiological integrity of the living cell, and

the preponderance of cytoplasm in the other, which is the medium in

which free nuclear motion, karyokinesis, and consequent growth is possi.

ble. The affinity so developed through cumulative integration by the

divergent processes of ovogenesis and spermatogenesis ends in what I

shall term reciprocal integration without loss of molecular identity, or in

what is usually termed " fertilization."

The advantages off"ered by such a process is that it provides for the de-

velopment of metazoan or multicellular embryo, which is without the
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need of immediately feeding, but which is enabled to reach a certain self-

helpful morphological complication before it begins the struggle for exist-

ence for itself. It provides a large cytoplasmic field in which rapidly re-

current successive and simultaneous karyokineses can take place under

the guidance of the inherited tendencies resident in the nucleoplasm and

cytoplasm of the combined germs. The one sex appears to supply the

field for segmentational activity, the otlier the segmentational impulse

itself. In other words, sexuality is the expression of the action of the

principle of llie physiologi&il division of labor, extended so as to involve

two kinds of individuals of tlie same species, or two different functionless

parts of the same individual, as in hermaphrodites.

There is no convincing evidence that the male induces variability. The
argument from hybrids is of little value. The tendency to an equilibrium

as the consequence of close interbreeding or of continued promiscuous

interbreeding is the same, and is to be interpreted as the result of the

constancy of the mode of growth of the average individual wliicli must
finally result, following from the average of hereditary characters which
are finally thus transmissible. As soon as slightly differing forms are

crossed the karyokinetic equilibrium is disturbed and variability ouglit on
a priori grounds to ensue. To saddle the induction of variability upon
the male does not seem to be demonstrated, as the factors involved are too

numerous to enable us to decide what ones are important and what are

unimportant.

A view which has far more in its favor is that a large oosperm, inter-

preted as above, with a large cytoplasmic field, is inherently more liable

to vary its karyokinetic processes tli rough very slight variations in the ex-

ternal influences than a small or a parthenogenetic one. That sexuality,

taken in the widest sense, is responsible for variability is probably nearer

the truth. That the oosperm, with its large cytoplasmic field, is the real

arena in which variability disports itself, may be taken for granted. It is

aiso very evident that the evidence derived from the development of

monsters is clearly in favor of such a view. Monsters are developed only

when the early stages of development are karyokinetically disturbed, as

is well known. Moreover, there is no hard and fllst line between mon-
strosities and variations of a less and less monstrous character uutil thoso

of an almost imperceptible and unimportant character are encountered.

That the tendency towards variability is more marked in the young than

in the adult stages of fixed and slightly variable types of Metazoa may bo

regarded as a truism, and must bo considered the foundation of these

views.

In that temperature affects the rate of karyokinetic processes, it is clear

that inei|ualities of tempenilure simultaneously atlecting different |)oints

ou the surface of an egg would afi'ect the rate of segmentation of the

cells of such different points and tlius induce vari<ibility. .\ single karyo-

kinesit disturbod or impeded on one side of an embryo must disturb all

•ubscqucnl ones. A meciianism so delicate as this of karyokincsis may
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also be interfered with in other ways. It seems almost self-evident that

where karyokineses become simultaneous and rapidly successive there

must be a greater inherent probability that variations should be induced

through disturbances of the karyokinetic processes.

Latterly much discussion has taken place regarding rejuvenescence and

the relation of the process of fertilization to a supposed renewal of the

youth of the sexual cells. It may be suggested that the sexual cells prob-

ably never grow old from the causes which act upon the other cells of the

body to render them senile, and it may be that the real ground for a theory

of rejuvenescence lies not in fertilization itself but in the fact tliat the

sexual cells are functionless and have not been belabored with physiologi-

cal duties in the parent body. Where they are produced annually, as in

many animals and in all plants, they are also the youngest cells of the

parent body, while the spermatozoa, produced in some animals at hourly

intervals, are still younger, or more youthful. The male cell is therefore

the most youthful, the least functional and the one most disposed to ex-

hibit its activities of growth under favorable conditions with the greatest

energy, though not necessarily in the sense that such a display of greater

energy would be favorable towards provoking variability, except as pro-

vided for by the cytoplasmic field of the ovum or female element.

It has also been pointed out that the first cleavage of the oiJsperm cor-

responds to the future median plane of the embryo or to the line dividing

the future hypoblast from the epiblast. But there are still other relations

which connect these phenomena with the fore and afi disposition of the

body of the parent. It is a matter of common knowledge that the Infu-

soria when undergoing division divide either lengthwise or crosswise. In

fixed forms— Vorticella—the division occurs lengthwise of the parent and
in conformity to the mode in which the future individual is related to the

colony by its base. In many free forms the division is crosswise, and it is

a singular fact that the end of the hinder individual next to the posterior

end of the anterior one becomes the future anterior end of the hindmost

one. These two forms of division have been developed adaptively and in

conformity with very different conditions in the two cases. Why should

the end of the young' Paramcecium next the foremost or parent individual

become its anterior extremity preferably to the other one ? Does this not

indicate that use and habit may have had an influence in giving the plas

ma of both a bias which extended to the soma of the posterior bud and

which expresses itself in this peculiar polar conformity to that of the an-

terior parent individual, which is more somatic in its character ?

Numerous other forms, such as Volvox, illustrate the same tendency of

the axis of the young to conform to the axis of the parent. In Fishes the

embryos of Batrachus tau, which are attached to a fixed substratum after

the rupture of the egg-membrane, by the adhesion of the yolk sack to the

latter, show that, at the time of deposit, the future axis of the whole brood

of embryos loas predetermined in the body of the parent. That this must
be so may be concluded from the astonishing fact that the heads and tails
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of a whole brood conform in direction, within a degree or two, to a com-

mon axial plane. How was such an astonishing conformity to a common
axis brought about, if it was not developed in the ovary of the parent be-

fore oviposilion ? If this is true then the axis of the parent and the

polarity of her body, as expressed in its fore and aft extension, exerted

such an influence upon the brood as to impress such a polar tendency, and

transmit it directly to every egg matured in her body. If this is true,

then the parent body does transmit characters directly to its ottspring,

Weismann, Lankester and other deluded skeptics to the contrary not-

withstanding. Here is a whole brood of young fishes, fi.xed to the surface

upon which they were hatched, every one of which conforms, to within

a degree or two, to lines running parallel to each other in a common
direction. Does or does not either parent transmit this ; since one or tlie

other must do so, how is it done, and why is this not proof that the soma
of the parent transmits certain polarities, and those of the most important

character, directly to the germ-plasma from which the embryos are devel-

oped? The case here is just as clear as in the case of Vorticella or Para-

moecium ; they are in exact conformity, so that we have here once more

direct evidence of the untenability and absolute falsity of some of Weis-

mann's deductions as to the uon-tiansmissibility of acquired characters.

In a similar way, how is the polar conformity of the chick in the egg to

the axis of the parent bird to be accounted for ? Though in this case the axis

of the embryo lies constantly at right angles to that of the parent as the

ovum descends through the oviduct. Equally striking are the constant

relations of the embryo Rabbit, in the uterus up to the tenth or twelfth

day, at right angles to the axis of the parent body. The same is true of

the Cat, Dog, Mouse, Rat, and other forms. The same principle also holds

in Arthropods, where egg- tubes are formed and where there are also con-

stant anterior and posterior poles of the eggs developed, which bear a

constant relation to those of the parent. Here are bodily habits directly

transmitted which involve nothing like a change of structure ; does the

germ-plasma accomplish this, or does the direct influence of the mother's

organism accomplish this remarkable result? For me the latter alterna-

tive Bocms to be the only explanation.

Similarly the phenomena of budding in Salpa, as worked out by Brooks

and Seeliger, tend to establish the same conclusion, namely, that the

polarities of the immediate parent influence those of tlie offspring directly.

It looks as if the bodily functions of the parent either impressed them-

seWes as if from a distance, or through the pole of the germ most directly

in a nutritive relation to the parent u|)on the still unconscious germinul

matter giving It these tendencies to conform in these curious ways to the

polarities of the parent organism. It is also tolerably clear that the so-

called " promorphology " of the egg is preceded by a still earlier niorpho-

logical liiHlory, which has been scarcol}' more than touched by students of

the Muta/.oa. The direct influence of tlio source of the nutriment sup-

plied to the growing embryos Is probably Indicated in these singular
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examples, no less than in the fact that the polarity of young, viviparously

developed aphides corresponds to the fore and aft polarities of the parents.

Or, as in the case of the ovarian leaflets of the ovary of the lamprey, tlie

micropyles are found to be invariably turned towards the vascular core

of the leaflets, and consequently towards the sources of nutriment and

oxygen. In this last case also, these factors have determined the position

of the future germinal or animal pole, and consequently the point on the

egg where development shall begin.

The points which have thus far been elaborated tend, in a general way,

to support the conclusion that, in the production of ova and spermatozoa,

both haVfc arisen from a common basis. The lowest forms, we certainly

know, tend to multiply without attendant karyokinetic processes, prob-

ably, as suggested, because a cytoplasmic field or arena in w'hich nuclear

movement is possible, is wanting. In the lowest Monads sporulation re-

sults in the breaking up of the parent body into infinitesimally minute

germs, which are, presumably, composed in the main of chromatin or

nucleoplasm, a conclusion which comports with the fact now ascertained,

that the chromatin or nucleoplasm of lower forms, if deprived of its

envelope of cytoplasm, may regenerate it. Overgrowth of mass, so as to

form a large cell-body composed of cytoplasm, is unknown amongst the

very lowest forms, which are also flagellate. In the next step (Nostoe),

the overgrowth of certain cells means that they are incapable of develop-

ment. In the next step, the conjugation of overgrown cells, with those

in which nucleoplasm preponderates, restores the power of growth or the

power to integrate cytoplasm anew, or, as in Infusoria, conjugation stim-

ulates the production of nucleoplasm through the constructive metabolism

of the investing cytoplasm.

All of this evidence tends to prove that raaleness, or the condition of

the flagellate spore, is the primitive one as already stated. Since the very

lowest animal forms are likely to preserve some reminiscence of the primi-

tive processes leading up to animal sexuality in its most generalized form,

it will be desirable to appeal to the evidence oflTered by such forms. The
Amoiba is undoubtedly animal in nature, but notwithstanding the persist-

ence and frequency with which it has been studied, much still remains to

be learned of its life history.

Leidy has shown that, in certain forms of Amoeba, the nuclei t^d to

multiply after reaching a certain size, and through a tripartite division

without karyokinesis. One of these nuclei is then transported to near

the surface, where it bursts and allows the balls of chromatin adherent to

its walls to escape into the surrounding water, presumably as germs, but

he did not trace their history. If this should prove to be a true case of

sporulation, it would prove that in the Amoiba there are conditions which

favor the production of chromatin, and that the germinal matter or nucleo-

plasm is "set aside " in the nucleus from which it is expelled.

Mrs. Liliie Holman's observations {I. c. supra) also tend to show that a

conjugation may occur where one Amccba swallows another and then
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disgorges it. The disgorged one then comes to rest and becotces encysted
;

it then discharges upwards of two hundred spores, since the further

results of the development of the latter were observed the next day in

the same "life-slide" as very minute young Amoebae.

Brass* has given a more circumstantial account. According to him the

body of the Amoeba after encyst ment undergoes at least superficial sub-

division into cells. The cyst then bursts or opens at one point and these

superficial cells escape from the cyst as minute flagellate monads, which

soon lose their flagella, becomingatthe same time again amoeboid and settle

upon objects over which they creep about as did their parent, of which

they are a fragment. They now also feed very actively, grow rapidly and

soon become the counterparts of the parental organism, which gave rise

to them by fragmentation. A somewhat similar history has been worked

out by Haeckel for Protomyxa, and Weldon has reported the detachment

or escape of small germs from the body of Pdomyxa.

"We have the spermatogonium typified in this peculiar method of frag-

mentation of the Amoeba, especially as described by Brass. It is an over-

grown cell breaking down in part, but first elaborating more chromatin,

just as a spermatogonium does. The overgrowth in mass of the parent

cell is due to cumulative integration. The flagellate off'spring represents

the spermatozoa produced by a spermatogonium in a multicellular form, but

with this ditt'erence that a spermatozoon cannot withdraw its flagellum

and begin to feed. Such a flagellate germ of a higher multicellular form

must then perish if it is not nourished in some other way. The only way
in which it can be nourished is to blend with the cytoplasmic body of an-

other abortive but hypertrophied spermatozoon—the ovum, as supposed

above. In other cases, mammals and birds, it is known that the sperma-

tozoa or flagellate germs of the male die if not kept at the same tempera-

ture as the parent body. They are not adapted to continue to live in the

cold medium in which the flagellate germs of an Amoeba would at once

begin to feed and grow.

The flagellate or wandering germs of the Amii'ba are wandering in

habit, probably because they inherit an organization favorable to vagrancy

from still lower monad-like creatures. And this wandering habit is doubt-

less advantageous to the young Ama^ba, as they are thereby scattered so

as to be placed where food is more plentiful, at any rate, the oflspring of

one parent Amu>ba do not, as a consequence, fall into a heap at one place

so as to come into such close competition with one another for food.

Such vagrant habits would bo of advantage to the germs of almost any

species and they arc certainly of use In many cases in that they favor the

distribuliuQ of a species. In the case of the male germs of higher, iu

fact, of all forms, this vagrant habit becomes useful in efl'ecting their dis-

tribution, and at last of aiding them to find the ogg and the micropyle, if

such is dcvelo|>cd, titrough which they enter the ovum. So that here again

wo find tliat a habit which has at first thought ai)parcntly no preiniiuetit

• " Dis 2SeUe, das Elemsnt dor oriiniil»tcl>en Welt," pp> OS-05, TbKSmo. Leipzig, 1880.
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value or importance in the very highest forms, but which has such an

importance in lower ones, may serve a very different purpose in higher

types, that is, to find the female element so as to combine with it, which,

of course, would be an advantage to the species. In this example, we
find an illustration of change of function, or rather the use of an old

function in a new way, illustrating also the principle that, any further

advantageous step in evolution avails itself of the service of the next pre-

ceding one in the order of time, or rather, the latter is apt to thus become
a stepping stone to farther progress, as is shown in this instance.

The parallelism of the Ama'ba before breaking up into flagellate germs,

with a spermatogonium in a liigher form is, however, complete, and it is

from this basis that further criticisms and suggestions may now proceed.

Geddes and Thomson, in their suggestive work on sex,* have attempted

to Identify the evolution of the female germ or ovum with a tendency to

develop a leaning towards constructive metabolism or anabolisra, while the

male germ exhibits the reverse tendency or towards destructive metabolism
or katabolism. So far as the directly palpable facts are concerned which
lie upon the surface, these conclusions of Geddea and Thomson would
seem to be justified. There is apparently nothing in them which con-

flicts, at first thought, with the facts of morphology and physiology. Yet,

I believe that the prime conclusion of these authors is capable of further

analysis, and consequently that it is not as important as it appears to

them, nor is it strictly and entirely true in a physiological sense.

The growth of an egg we will admit requires constructive metabolism
to extend over a longer period than if the germ were male. While it is

true that growth represents the expenditure of acertainamount of energy
in the form of metabolism, it is by no means clear that the energy of

growth required to produce a number of male elements equal in volume
to an egg is any greater in the one case than in the other. It may be
said that there must necessarily be more cell divisions or karyokineses in

the case of a given volume of male elements than in the female, but this

goes for nothing in that it cannot be shown that the metabolism or energy
expended in building up and segmenting the one is any greater

reckoning the additional and usual formation of an egg membrane in the

egg (which is wanting in the other element), than in building up the large

mass of plasma in the ovum. But in some eggs there is no egg membrane.
Even then the process of spermatogenesis is not strictly to be compared
with a disruptive metabolism or katabolism ; on the contrary, as an end pro-

duct of cytoplasmic activity, the male cell is in the main the highest

achievement of constructive metabolism as represented in its preponderant

nucleoplasm. The lowest forms of life have apparently a greater capacity

for the development of nucleoplasm or chromalin-like substance, than the

cells of higher animals, but even there, as in higher forms, there is the

best evidence that the cytoplasm is the real agent in the production of the

nucleoplasm ; the latter grows, as we know, at the expense of the former.

• " The Evolution of Sex," New York, 1890.
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The processes of metabolism, it is true, are carried a stage further in the

production of flagellate germs and male elements than in the female, but

it is not towards a lower plane of molecular structure, but towards a

higher one than in the female germ. It may be said that metabolism is

controlled by the nucleoplasm or chromatin, in that the volume of the one

increases with the volume of the other as in a growing Amoeba. An in-

sufficiency of nucleoplasm would render a cell inert and incapable of

coordinating its large cytoplasmic field, as experiment seems to demon-

strate. The continuous processes of growth therefore ending in the ex-

pulsion of the polar bodies bring about such a stage of cytoplasmic inertia,

in which the process of fertilization and the concomitant access of a bighly

complex and anabolic male element would restore the balance between

the cytoplasm and the nucleoplasm. The "katabolic tendency" of the

male element is more apparent than real ; it has a greater capacity for

katabolic change than the female as measured by the relative volume of

its nucleoplasm, but absolutely it has far less because of its small size as

compared with the whole ovum. The question of the genesis of sex is

not to be disposed of in quite so simple a way as is done by Geddes and

Thomson, or in a sentence. These authors have missed the essence of the

matter in that they have not noted the essential distinction which exists

between the egg and the spermatazooa, nor the transcendant importance

of the process of cumulative integration. The cytoplasm preponderates

in the one, while the nucleoplasm preponderates in the other. No reason

for this has been assigned by these authors. Is not the evolution of a

larger amount of nucleoplasm than is contained in the egg, as must hap-

pen were it to break up into spermatozoa expressive rather of preponder-

ant anabolism than of preponderant katabolism ? Is also the greater

mobility of the male element an expression of a specially katabolic ten-

dency V Is not its mobility due to an inherited tendency in part, derived

from its most remote flagellate ancestor, and partly to its small size, form,

mode of genesis and molecular structure?

The contrast between the modes of production of the male and female

elements in Oatrea edulia is typical. The ditterence appears to lie solely

in the fact that, in the case of the egg, the vohole of the overgrown sper-

matogonium is expelled, but is not a mature ovum until after the expul-

Pico of the polar bodies ; in the expulsion of the male elements only

a part of the spermatogonium is expelled, this process being accompanied

beforehand by the elaboration of an excessive amount of chromatin by

the mother nucleus of the spermatogonium, this chromatin serving to form,

in the nuiln, the nuclei of the multitudes of spermatozoa so set free. In

that thociiromatin used in the development of spermatozoa is formed at

the expense of the cell body of tlio spermatogonium, there is an almost

exact ociuivalenco in the plnsnia tliat remains as the cell body of the

ovum, HO fur as the metabolism expended in ils production is concerned.

'I lie CHsentinI difference scorns to me to lie not ho much in any supposed

diatheses which are more or less anabolic as in a difl'erenco in the func-
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tional properties of the plasma of egg and sperm, developed as a conse-

quence of tlie physiological division of labor in the cell between cytoplasm

and cliromalin. The former is the immediate agent of intussusception,

the latter controls and coordinates the processes of the former. The one

is produced in a confined place tending to repress segmentational activity

or nearer abundant supplies of nutriment. The other is produced in open
cavities which admit of tlie free escape of sex products, or in regions, or

at times when the determination of pabulum is less abundant than in the

case of ova. Looking over the arrangement of the reproductive organs

and their relation and pro.ximity to the nutritive system, in many forms

these views will be found to liave much evidence in their favor. Never-

theless there is no evidence in favor of the one process being more kata-

bolic than the other. They are equivalent, only that in the ovum there is

a repressed segmentational tendency, in the spermatogonium an unre-

pressed one. The tendencies are towards the male or primitive monadl-

form condition in both, only that secondary physiological influences are

repressive in the female and irrepressive in the case of the male element.

Segmentation into spermatozoa is hindered in the egg, favored in tlie case

of the spermatogonium. Yet despite this there is not the slightest evi- .

dence that the results in the two cases are not equivalent so far as the

expenditure ol energy is concerned.

The real difference in the result lies in this, that in the female element

there is an enormous cytoplasmic field in which simultaneous and succes-

sive nuclear movement can take place leading to the realization of a cohe-

rent process of development instead of an incoherent one such as occurs

in the breaking down of the spermatogonium into spermatozoa. The
process in the one case is cohesive, in the other disruptive and self-de-

structive. The tendency then in the female is towards morphological in-

tegration, in the male towards morphological disintegration, but upon the

common basis of the spermatogonium.

The real gain of this is not in the absolute bulk of the embryo simply,

but in that such an embryo may become self-mobile and self-helpful in

spile of its size. Herein lies the true significance of sex and of the cumu-
lative process initiated through the repression of the primitive segmenta-

tional tendency of the spermatogonium. An embryo thus developed can
go through an entire and elaborate cycle of embryonic development with-

out requiring to take food at all and attain to a self-helpful, self-mobile

condition.

It is therefore obvious that in such a process of repression of segmenta-

tion Qf the spermatogonium there has been a distinct advantage gained in

the struggle for existence, in that such a spermatogonium could directly

become the means by which a rapid or saltatory process of evolution

could be accomplished, resulting in the evolution of larval forms. From
such a stepping stone the hyperlrophied spermatogonium—ovum—other

advances were possible, especially in the direction of variation, since such

rapid simultaneous and successive segmentations would provide the most
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extensive possibilities for variation. This must be true upon the simple

ground of the theory of permutations, since every cell added to the aggre-

gate of a segmenting germ must increase its capacity to vary. This gives

not simply a capacity to vary as if variation were fortuitous, but as a con-

sequence a capacity of adaptation which is proportionately and demon-

strably greater during their earlier stages, a circumstance again in con-

formity with the fact that all living metazoan types have diverged directly

from the ovum, as is proved by their ontogeny.

The reproductive cells, as stated in a previous paper by the writer,* are

funclionless, so far as being of any service to the parent body producing

them is concerned. The only function they have in relation to the parent

body, is to lead a pseudo-parasitic existence at the expense of the surplus

nutriment elaborated by the parent organism ; but these pseudo- parasitic

generative cells are themselves the products of the continuation of the

processes of cellular growth and fission of the parent plasma.

Being funclionless, the reproductive cells of both sexes also tend to

revert to the most primitive form of reproduction, namely, to break down
into spores, as illustrated by the bodily fragmentation of the majority of

lower forms into spores, or the multiplication of the nuclei of some of

these forms at the expense of their cytoplasm.

In the male this reversion and breaking down into spores is most com-

plete in the evolution of a spermatogonium, in the female it is incomplete

in that the reproductive cells are in some way prevented from breaking

down either by excess of nutriment or proximity to nutriment under en-

closed or encysted conditions, which tends to be overcome at about the

time the eggs are set free or after that time, as expressed in the expulsion

of the polar bodies. The female individual may therefore be regarded in

the light of a male organism in which the excessive tendency to sporu-

lation has been repressed or retarded. The female state of all higher

forms may be regarded as a suppressed or retarded male condition.

This repression of the male condition within the parent body leads how-
ever to a process of cumulative growth in the ovarj' or female gonad

which expresses itself as the continued increase of the volume of the sper-

matogonium, leading to the evolution of a large amount of cytoplasm.

After detachment of the hypertrophied spermatogonium, as an ovum, the

source of supply in the form of nutriment is cut oil", and whatever karyo-

kinesis now goes on must proceed at the cost of a small amount of nucle-

oplasm, whidi soon exhausts itself so far as any exhibition of the energy

of growth is concerned in tlie production of the polar bodies. After the

expulsion of the polar bodies the egg is probably able merely to so adjust

its internal forces so as to prevent the ovum from disintegrating.

In thiH condition the egg is incapable of further growth and in tliat the

spermatic Ixxly from a fully developed spermatogonium, developed in the

male h alone capable of' reinforcing the exhausted female nucleus, so as

to let Um)»o the poioutiul energy, for the time being, stably locked up in

" Origin and Mcuuliig uf 8«x," Amer. KcU., 18SU, pp. 601-608.
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the cytoplasm or cytoplasm and yolk of the hypertrophied female sper-

matogonium or ovum, it must have access to the latter.

The egg before the expulsion of the polar bodies is a spermatogonium,

after that and exclusive of the polar bodies it is the exact homologue of

the spermatozoon in that its nucleoplasm is now reduced to the volume of

the nucleoplasm of the male element of the same species.

The male spore is however so specialized as an organism in nearly all

forms that it is incapable of nourishing itself. Clearly, the only way it can

do so is to find lodgment in a body whose molecular constitution is as

nearly as possible similar to itself, otherwise its identity must perish in

that it would either be digested or in some way absorbed, neither of which

fates befall it in the egg, as we know from observation. That body in

which it can find lodgment is the female spore or germ of its own species,

in which it is not only not digested but is taken in as a partner literally,

since it completely fuses with the temale centre of control liithcito coor-

dinating and maintaining the integrity of the cytoplasm.

But as soon as this fusion of the starved sjiore—male element—and the

overgrown female element happens, the further changes which now take

place must proceed in the presence of the stimulus of abundant nutriment

(represented by the cytoplasm of the egg) for the male ; but this is not

all, the egg is now detached and cannot be nourished for a time, and its

career of development is now also profoundly influenced by such all im.

portant new conditions as the surrounding oxygen affords for renewed

metabolism, under the new free condition, all of which taken together

makes for a tendency towards a new mode segmentation which tends to

recapitulate the growth of the parent form.

The process of fertilization is probably more like one in which there is

a reciprocal blending ot two living bodies in whicli there is no loss of

identity of either in that their essential molecular constitution is exceed-

ingly similar. Reciprocal digestion does not occur since the organization

of both germs would be sacrificed if such a process were to occur. So far

from that the organization of both germs is in a sense maintained, and we
have in the blending of male and female elements the paradox of two

cells becoming one without the sacrifice of organization in either during

the process of fusion. It is therefore manifest that the application of the

term mutual or reciprocal digestion as attempted by Rolph and maintained

by Geddes is wide of the mark and not descriptive of the process at all.

"Fertilization " is really the highest and most specialized form of molecular

integration, and is itself the highest phase, and a consequence of the uni-

versal principle of cumulative integration, which underlies all continuous

growth which in turn must end, on accountof the requirements demanded
by the surroundinsis, in discontinuous growth, the production of unlike

germs by the same species, and consequently in sexuality.*

* The theory of the polar bodies developed iu this paper remains to be put to the test.

I find tliat the nuclei of the spermatozoa of Ostrea edulU take up the methyl green while

the nuclei of tlie spermatogoaia take up the saflflranin from a solution of those two dyes
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The causes of the "setting aside" of the "germ-plasma hive acted

directly and in an adaptive manner." "Nature is no spendthrift but takes

the shortest way to her ends." Weismann assumes that the reproductive

cells are "set aside " as the consequence of the action of the principle of

the physiological division of labor. The cause of the physiological divi-

sion of labor he attributes to the " action" of "natural selection." Is

this true?

Taking one of the lowest forms of reproductive activity as illustrated in

Vohox we find that the germ-cells are not yet constantly or definitely

lociilized except that we may say that they arise in tlie posterior hemi-

sphere of the colony. Examining Volvox from the standpoint which recent

knowledge has afforded, it is clear that the anterior pole is differentiated

to a degree not attained by the posterior pole. Thisdiftereutiation clearly

stands in a definite relation to the greater action of the light on the anterior

pole from the germinal condition onwards through life. It also stands in

a definite relation to the differentiation of the anterior pole as the directive

and phototaxic one in the course of the execution of the motions of the

whole organism rotating on a definite axis.

Furthermore, the organism when at rest, as it frequently is at the sur-

face of the water, has the upper pole turned towards the light, and under
these circumstances is it not to be supposed that the lower pole, which is

the heavier on account of the presence of the large germs, would gravi-

tate into its inferior position ? I do not see how such an admission is to be

avoided. If this is so the tendency once begun would tend to be intensi-

fied, since those peripheral cells which began to be receptive to the surplus

nutriment elaborated by the whole organism would tend to maintain that

tendency and the heavier they grew the more constantly they would tend

to turn the anterior jiole, where the largest " eye spots " are lound upward
towards the light. This would give the light an opportunity to maintain

the specialization of the anterior pole as the pholophilous one, and thus

intensify its phototaxic tendencies.

The anterior pole would then be most active in its reactions to light, the

ixwterior one least so as is actually the case. The evolution of the physio-

logical ditfereatiation of Voloox can therefore bo directly traced to the

action of the ]>rinclplo of overgrowtli or overuutrition reacting under the

influence of gravity upon the equilibrium of tlio colony so to adjust it that

the colony will be uniformly acted upon generation after generation in the

same way u|)<>n the upper pole. This would bo an all-sufllciont cause of

tbe physiologioil differentiation or the real cause of the physiological

mixed together. lialblanl hn>< nbtnincd Homculint sinilliir results witli ttio testes of

Ebumobraucha ami MatuiniiU, iihIiik )ili*n)(:nrinln(> iiiul methyl Kroeii. Iftho polar colls

Bfu abortive ninlu oleiiiciilx Ihey nIiouUI Imvu u Kreulor nniiiity Tor inetliyl (jreeii than tho

feiimle |ir(iniicl<<ti!i. IfMiielt n'«»ll!* wore Beciireil my liy|K)tlu'sl.s would obtiiiu niicro'

cticmlcnl verlllentioti. Imtceil, I nm intlitic<l to tliluk thiit the ruel which I have
olMcrvc*!, that tiiv onu polo of the (lumltlwIl-Mhapeti chn)mutlii mas-s iu tho nucleus of

the Itnmatiin* eiw of OMtrea ittniim witli methyl green, while the other pole ntaius with

Milhinln l« dbulnotly lu fiivor of my InterprctAtlon.
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division of labor observed. This process of morphological specialization

in Volvox is therefore not necessarily due to natural selection alone.

There are still other reasons why the physiological specializations in

Voloox have proceeded along the lines they have. It may be asked why
the germ cells tend to bulge inwards as they enlarge into the jelly which

fills the cavity of the colonial sphere. Why do they not bulge outwards ?

To this it may be replied that light, oxygen and food react from the ex-

terior of the colony. The mobile protoplasm through which supplies of

nutriment come, must be most exterior. The katabolic running down of

the accumulated nutriment matters into less mobile coarse granules which

need and consume less oxygen, requires that these materials shall be

pushed inwards where they will not obstruct respiration.

In this way, upon the ground of physiological anatomy and the reaction

of the incident surrounding forces, the process of the "setting aside of

the germ-plasma" in Volvox can be fully accounted for without appealing

for an instant to natural selection. There is clearly nothing further

needed.

It might be said that " natural selection" would favor only those indi-

viduals which did not have the germ-cells bulging outwards, because they

could not so conveniently rotate or move forwards. Yes, but Volvox does

not, in the first place, continuously rotate; In the next place, even if

"natural selection " did work the wonders claimed for it, it is clear that

the explanation here suggested is one which involves no waste of the

forces of growth or of individuals, but is operative in virtue of the con-

tinuity of the processes of growth, besides it meets the requirements

equally well with the hypothesis of natural selection.

The natural selectionist will next appeal to the morphology of VoUox'm

some other direction and ask, How was the hollow sphere evolved? This,

in its turn, is clearly and purely adaptive. The growth of the original

colonies, which were doubtless evolved from such as broke down into

planogametes, grew directly into larger multicellular aggregates which

would directly arrange their cells so as to derive the greatest advantage

from the surroundings and in attaining that adjustment, the globular form

was assumed, in that it offered the maximum opportunity for oxygen,

food, etc., in the form of a hollow sphere with the gametes joined by pro-

toplasmic bonds. The selection of the pattern of the form of the whole

organism is thus traced to internal forces acting in direct response to outer

conditions and not as the result of a murderous process of "selection"

and " survival of the fittest." *

But this is not all, if the argument applied to the driving inward of the

The method of segmentation itself must be regarded as a necessarj' adjustment of

the cleavage planes in such wise, as to divide the large globular ovi-cells into approxi-

mately equal parts continuously. An adjustment of this sort effects the equal reduction

of all the cells resulting from segmentation, and keeps them below a dimension or mass

which outruns the surface to an extreme degree, since according to the Leuckart-Sjiencer

principle beyond a dimension of six, mass begins to rapidly exceed surface and bring

about conditions unfavorable for respiration and metabolism.
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accumulated products of assimilation in order to avoid the peripheral ob-

struction of respiration the same argument can be applied to the localiza-

tion of the germinal matter at the posterior pole. Suppose an ancestral

Volvocine form still in a condition when it had not yet began to perma-

nently cohere into a spherical colony. Suppose further; that when its

maximum dimensions of growth had been nearly attained all its cells were

so nearly alike that the differences would be extremely slight between

them. But suppose them to be even very slightly diff'erent enough in size

to respond to an equilibration of the colony by gravity at the surface of a

still pool on a quiet sunny day. The upper cells would undoubtedly be

stimulated into a slightly greater assimilative activity than the lower ones

away from the light and shaded by the upper ones. The assimilated ma-

terials would not only be repelled towards the lower pole by this

activity of the protoplasm of the upper pole, but would actually gravitate

towards that pole. "We thus see that, analyze the physiological data in

whatever manner we please, there finally remains no warrant for the hypo-

thesis that the germ-plasma is set aside in special cells for the express ob-

ject of maintaining the continuity of the processes of reproduction. This

apparent setting aside of germinal matter is itself the consequence of the

necessary mode of the correlated action of physical agencies, ending in

cumulative integration through continuous growth, and is clearly not the

result of any elaborate selective process.

The running down katabolically of some of the assimilated or stored

germinal matter is proof of its loss of function and uselessness to the par-

ent organism except in so far as such cells are a repository for such ma-

terials. There is therefore no conclusion open to us but that one which

assumes that the motive force of all these elaborate correlations in such a

simple multicellular organism * are the results of the indirect action under

cosmical conditions, of the principle that living matter tends to increase

in bulk beyond the actual physiological requirements of its secular exis-

tence.

Summary of Conclusions.

1. Cumulative integration or assimilation beyond the current needs of

the parent organism seems to have arisen as a consequence of the physical

properties of *' living" matter, as manifested in metabolism or the char-

acteristic continuous disintcgmtion and integration of such matter. It is

a property of " living " matter which is a consequence of its molecular

constitution; if so, "living" and the continuity of molecular change

throutrh metabolism is a physical jirocess, dilfering only from ordinary

chemical procvsHCS in its complexity, continuity and ca])Hbilily of solf-

maiolenaDce under certain condiiions ; its most important consequence is

oontinuouB growth.

•The rcwarobei of Ororton and roysoK have proved boyond doubt that Volvox 1h not

a pioUNtoOn or protopbyt« uorrououiuly nipposod by I^nkostor and Btttschli.
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2. The law pointed out by Leuckart and Spencer that beyond the sixth

dimension above unity mass outruns surface, may be regarded as in some

way operative in hindering the growth of cells, through cumulative inte-

gration, beyond certain dimensions, in order that they may carry on res-

piration, nutrition, in a word, metabolism, most efficiently, under ordi-

nary cosmical conditions. The average of cellular dimensions varies in

different forms. So does the molecular constitution of living matter, giv-

ing rise to idloplasms.

3. The continuity of growth is maintained through cumulative integra-

tion, the continuous reduction in mass of "living" matter is effected

through segmentation in some self-regulated way, presumably according

to the Leuckart-Spencer principle.

4. The growth of the lowest forms of living*being8 is effected in the main

or ends principally in the production of a single kind of living matter.

In higher forms, in which the cells are also generally much larger, two

kinds of living matter are developed in very unequal proportions. In the

first case when division occurs, due to growth, there is little or no reaction

between the two kinds of living cellular substance and division is direct

or without karyokinesis. In the second case there is a reaction between

the two kinds of living matter which is expressed most strongly as kary-

okinesis, or nuclear motion on the one hand and the development of

fibres on the other radiating from or converging upon the nucleus.

5. The effect of cumulative growth of the cell-mass has been to finally

produce a preponderating quantity of plasma which invests the primitive

nuclear plasma or chromatin with a thick envelope ; this envelope is

known as the cell-body or cytoplasm, and also provides n field or space in

which the action and reaction of the two kinds of living matter found in

the cells of higher forms may display itself as karyokinesis. The plasmic

space in which this occurs may be called a cytoplasmic field.

6. The action and reaction between the two kinds of plasma controls

the order and direction in which the phenomena of growth take place,

but in conformity to certain dimensions and earlier relations of the cyto-

plasmic field to its sources of nourishment.

7. The effect of the forces at work in cumulative integration is to aug-

ment mass, the effect of the action of segmentation so as to eflFect a read-

justment according to the Leuckart-Spencer principle, is to bring about

discontinuity of growth or reproduction through fission.

8. The asexual method of reproduction seems to have been purely a

consequence of the operation of forces under the laws of cumulative inte-

gration and the law of Leuckart and Spencer, under varying conditions,

and to have led to a continuously repeated division of living matter, as

fast as it was formed into small masses, through direct processes of fission,

composed at first almost wholly of nucleoplasm or chromatin.

PROC. AMER. PHIL08. 80C, XXVIII. 132. T. PRINTED MAY 28, 1890.
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9. As cytoplasm began to be developed more abundantly there seems

to have been developed a tendency for the products of segmentation

to cohere. We may therefore distinguish very sharply these two

kinds of segmentation as disruptive and coherent. But the greater

development of cytoplasm was itself a consequence of cumulative inte-

gration, which proceeded so fast that its products could not be converted

into nucleoplasm or chromatin with sufficient rapidity so as to be in a con-

dition to fall apart as small cells as a consequence of the action of the

direct process of fission. The evidence for this is the fact that the nucleo-

plasm or chromatin, in higher forms, is derived by constructive metabol-

ism from cytoplasm and is the end-product of the latter.

10. The secondary evolution of a cytoplasmic field led to a process of

divergent evolution or in the production of two kinds of cells, the most

primitive or ancestral of which was poorly provided with cytoplasm,

while tiie secondary form was provided with a thick cytoplasmic en-

velope.

11. The primitive minute form of cell is to be identified as the asexual

one, which afterwards became "male," while the large overgrown type of

cell, loaded with cytoplasm and its secondary products, is to be iilentified

as "female" or as a cell on the way towards disruption into male cells,

which tendency it still betrays in the process of extrusion of polar bodies.

The arrest of this process of fragmentation in the case of such large cells

loaded with cytoplasm, led to the evolution of the ovum from the sper-

matogonium or such a cell as was primarily destined to produce male cells

as a result of its further fission.

12. The male state is therefore the primitive one, and in the prodigious

fertility of the male represents the primordial, asexual, flagellate types.

The female cell is a secondary and derived form developed after a cyto-

plasmic field has been evolved and after cell-aggregates began to become
coherent.

13. This differentiation was primarily due to cumulative integration, or

nsslmilation beyond the current needs of the organism ; the female cells

to which this overgrowth was diverted have tended to grow far beyond

the average dimensions of the other cells of the body of the parent, and

this excessive size is proof that they have in some way lost the power to

undergo spontaneous segmentation, except in the case of parthenogenesis.

Cumulative integration is consequently responsible for the evolution of

the asexual, sexual and parthonogenetic modus of reproduction.

14. Ovarian egg and sporraatoKorm are not homologous ; ova after ex-

trusion of polar bodies are the homologues of spermatozoa. Ovarian ova

and spermatogonia are, in many cases, exactly homologous.

15. The expulsion of the polar bodies and detachment of the egg from

the parent exhaust its power of continued spontaneous growth except iu

ca«e of parlhouogenoBis.
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16. The male cell as a consequence of the reduction of Its cytoplasmic

field at last became incapable of further independent development.

17. The male and female elements became reciprocally attractive to one
another (sometimes through the production of certain chemical substances

in the vicinity, Pfefter), and in that their idioplasm is less different from
one another than that of other cells there is no bar to their fusion, which
•is also favored by the fact that in the male cell with its preponderant

chromatin there is now an attraction or need developed for more cyto-

plasm similar to its own diminished quantity, while conversely there is a

similar need or attraction developed in the egg for additional chromatin in

consequence of its preponderating cytoplasm. This leads to the highest

form of cumulative integration through direct fusion of the male and
female elements, or what I shall call reciprocal integration without loss of
molecular identity, or as it is commonly called, to " fertilization." " Fer-

tilization " is a reciprocal restoration of the equilibrium between the

chromatin or nucleoplasm and the cytoplasm of both ovum and spermato-

zoon, this takes place not with accompanying molecular disintegration

but by the actual fusion of both elements without the sacrifice of the

molecular identity of either. Mutual digestion is not possible, for both
elements are already' composed of similar molecules. This molecular
similarity constitutes the means through which the hereditary traits and
tendencies of the male and female are transmitted.

18. The accumulation of cytoplasm in the egg through cumulative In-

tegra' ion has enlarged its cytoplasmic field beyond that of any cell of the

parent body. The result is that when "fertilization" occurs or fusion

with the male cell, a series of segmentations are set up in this mass which
are independent, and under the influence of new conditions, lead to the

continuation of growth as the development of an embryo. This develop-

ment is rendered directly possible only in virtue of the fact that there is a

large cytoplasmic field in which nuclear motion and growth can take

place in three dimensions temporarily without access of nutriment, while

the resulting segmentations are coherent and tend to take place in such
order and relation as to produce a being similar to the parent. The aggre-

gation of large masses of segmentable plasma through the operation of

cumulative and reciprocal integration has enabled the products of such
simultaneous and successive segmentations to cohere and remain a multi-

cellular aggregate, and to lay the foundation and become the direct cause

of all melazoan and metaphytic organization.

19. The augmentation of the mass of the egg through cumulative inte-

gration and the development of the oosperm through reciprocal integra-

tion, has rendered possible the development of embryos without need of

other nutriment during the preliminary or larval stages of ontogeny, thus

leading also to the evolution of all larval forms, through processes of

direct adaptation.

20. The achievement of the multicellular condition is probably to be
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traced to the secondary evolution of a cytoplasmic field, sexuality also

having so arisen at about the same time. The multicellular or coherent

condition produced new and more complex morphological relations lead-

ing to the maniTold differentiation of physiological functions in relation

to diversification of surroundings, thus introducing a new and powerful

cause or capacity for variations and adaptations under such diverse condi-

tions. It is in the highest degree probable that the evolution of a cyto-

plasmic field and of sexuality, which depends upon the former, first ren-

dered variability possible.

21. Cumulative integration in the vegetable led to the process of cumu-
lative integration in the animal world and to the overproduction of germs

or young in both of these kingdoms of life. The rate of increase thus

became augmented in a geometrical ratio, as supposed upon the Darwiuian

hypothesis, wliich on the basis of tlie theory of the struggle for existence

and tlie process of natural selection so evoked, accounts for the preserva-

tion through survival and inheritance of valuable or advantageous varia-

tions which first arose as supposed above. Cumulative integration is

regarded as the primary cause of morphological difterentiation under the

stress of diverse conditions, as well as of the geometrical ratio of increase

of individuals and consequently of the struggle for existence. The effects

of the struggle for existence have however been modified through the

already attained morphological difTerentiation of many forms in that the

uature of further possible modifications have been in' some cases very

clearly determined by the character of those which have immediately

preceded the last modification. This principle of cumulative adjustment

through which superposition of adaptations occurs, is the law of cumula-

tive morphological diirerentiation.

29. The only cells in multicellular forms which are absolutely otherwise

functionless are the germ-cells. They alone, therefore, can become the

vehicles f»)r the transmission of all the traits of the parent in higher forms.

They are the only cells of the body which, by any stretch of the imagina-

tion, can be supposed to possess the recapitulative power manifested in

ODtogeny.

23. In that the germinal cells are never belabored with any physiologi-

cal function in the parent body, except cumulative integration, they are

aUo the only ones which lead the charmed life of a perpetual youth.

Upon this peculiarity of germ-cells depends rejuvenescence through re-

production, and the maintenance of the maximum vigor of the species.

24. In that maximum vigor of growth concentrated upon apical or

nearly acropelal cells in plants determines their sex, and in that this seems

to hold in great measure In Algic and Fungi, and in that tlie gradually

deeper inclusion of germ-cells and germ-tracts in animals is clearly a con-

sequence partly of further morphological development, as well as of the

efToct of llie repulsion of the functionless germ-cells into jiositions where
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they are out of the way of interference with the exercise of the functions

of the rest of the cells of the body, we have some clews to the reason why
germ-cells are "set aside," not as the consequence of a /orese^n. (by the

organism or natural selection) necessity for their isolation, a la Weismann,

but as a consequence of the continuous action of cumulative integration

ending in continuous growth, sexuality, morphological and physiological

differentiation under the stress of surrounding conditions to which adap-

tive responses must as continuously be made.

25. With the evolution of the multicellular condition and sexuality,

through cumulative integration, sexual correlations and interdependences

between plants, insects and air-currents were evolved, as supposed in the

text, while in animals sexual passion was evolved in the progress of sex-

ual evolution. These factors became the motive forces which sustained

the process of reciprocal integration or fertilization at its maximum of

efficiency, and thus provided for the continuous rejureaesceace of living

forms.

26. " Maternal " and " paternal " are relative terms. There was a time

when asexual reproduction, through fission without karyokinesls, was
effected by forms which were morphologically male. When individuals

became developed in which the physiological functions of the individual

were so adjusted automatically through a correlation of tliose functions

as to impede the production of chromatin or nucleoplasm, presumably

through the too rapid action of cumulative integration, cytoplasm was
produced in a preponderating measure, the spermatogonia were hyper-

trophied and discharged before complete maturation as ova. In this way
femaleness arose, and as " sex " thus became reflected in the physiological

tendencies of the individuals of a species, some became male and others

female. This carried the principle of the physiological division of labor

beyond organs and extended it to individuals of tlie same species. The
female, let me repeat, is a repressed male state.

27. In the production of female germs (ova, oospheres) there occurs a

prolonged process of integration of plasma so as to increase the volume

of the cell-body, under conditions different from those obtaining In the

production of male elements. In the production of male elements (sper-

matozoa, antherozoids), on the contrary, an actual process of elimination

of cytoplasm often occurs, so as to reduce the latter to a minimum, and
leave little remaining except the nucleus and its chromatin. The modes
of production of the male and female elements, therefore, stand in the

most extreme contrast to each other. The male state, on account of its

prodigious fertility and the flagellate type of its products, is to be regarded

as a reversion to the asexual method of reproduction as respects the phy-

siological methods involved and the morphological character of the ele-

ments produced.

28. Reciprocal integration or sexual conjugation, otherwise "fertiliza-
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tion," is an asexual method of reproduction superimposed or blended with

another in which the last evolved sexual element has been hypertrophied

as an ovum. The exhaustion of the central controlling mass of nucleo-

plasm or cliromatin after expulsion of the polar bodies, together with the

great size of the egg, has rendered it passive. The recurrence of the

minute flagellate condition as "male" has rendered the male element

active.

39. Male and female "sexual " products were at first and still continue

to be dehisced as useless products of overassimilation or as a consequence

of the cumulative action of integration, after further recapitulative

growth in the form of new axes or individuals, growing in organic union,

as in colonial organisms, became impossible, due to crowding, the culmi-

nation of seasonal growth or the morphological specialization leading to

definite or constant formal individuality.

30. The "setting aside" of germ plasma must therefore be attributed

to the direct action of cumulative integration, and cannot logically be

considered as a "device " through which the immortality-isolation of ger-

minal matter was to be achieved as a purpose or end.

31. Continuity of growth as continuously maintained through the phys-

ical capacity for living matter to increase its mass, was the primary factor

in divergent evolution. The first step which it effected in adaptation was

the necessity for segmentation either with or without karyokinesis, accord-

ing to the law of Leuckart and Spencer. As soon as coherent, successive

segmentations became possible, the first stage of which is seen in Voloox,

the first step of morphological differentiation also conformed directly to

the requirements of external conditions in that a blastula form was

assumed which gave the maximum of surface in combination with the

simplest form of coherence which could bo developed through successive

and simultaneous coherent processes of cleavage.

32. Sexuality, parthenogenesis, the extrusion of the polar bodies, larval

development and the direct divergence of all higher types from the

oosperm, are some of the effects of continuous growth as caused by con-

tinuous cumulative integration working under diverse conditions and the

capacity to make direct adaptive responses.

88. The available evidence tends to show that sex is not predetermined

in the egg, but Is dei>endent upon internal conditions and correlations of

metabolic activity within an embryo, so that sex may very often bo influ-

enced directly by the regulation of the fooi-supply long after develop-

ment has begun.

84. The polar bodies arc a phylogenetlc reminiscence of the asexual or

male flagellate state. There is not the slightest evidence to show that

they are other than one of llie manifold clfocts of continuous growth im-

pelled to proceed as supposed above. They can certainly not be identified
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as a "device " intended to prevent parthenogenesis, as supposed by Bal-

four, nor is it established that one of them is extruded "ovogenetic"

plasma, while the other is conveniently extruded to save Weismann's an-

cestral germ plasma from molecular disintegration !

35. The divergence of type from the oosperm was determined by varia-

tions in the surrounding conditions, the effects of which could not be

reflected upon the germinal matter set aside through the continuous action

of cumulative integration, resulting in continuous growth, except through

the action of the concurrent metabolism so affected. Metabolism under

diverse conditions was therefore the only source through which the idio-

plasms of species could be developed, through which the continuity of

the phenomena of inheritance is maintained.

36. The principle of continuous growth through cumulative integration,

its rhythmical interruption through the "setting aside " and dehiscence of

the useless sexual elements, the evolution of a cytoplasmic field, the direct

adaptation to their surroundings of colonial aggregates of cells resulting

from the coherent segmentation of masses of plasma resulting from recip-

rocal integration, the necessarily cumulative superimposition of adapta-

tions upon one another, have been, in the main, the materials upon which
natural selection was dependent in order to become operative in biological

evolution.

37. The view that the female is preponderatingly "anabolic" and the

male "katabolic," as held by Qeddes and Thomson, cannot be sustained on
the basis fact, since it is readily demonstrated that the male element rep-

resents a higher product of constructive metabolism than the female.

38. The most important result of the evolution of sexuality is the phy-

siological process of nuclear substitution through reciprocal integration or

"fertilization," thus blending and superposing matter and energy from
two sources and causing the latter to be potentially stored. Hunger has

brougiit about the material overflow, the divergence of the sexual ele-

ments from a common basis has ended in the production of countless

adaptive modifications and the evolution of "species," while the accessory

devices favorable to conjugation which have been .slowly and adaptively

evolved have led to a gradually intensified expression of passion and love,

which have become important motive forces in the drama of evolution at

large.
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7, 1890, Dr. Oliver reported the following preamble

and resolutions, which were adopted, and the same

committee continued and requested to make all the

arrangements necessary to carry out the same :

The Committee to which was referred the following preamble and resolution :

" Deeming it both honorable and just that we, the present representatives of the

American Philosophical Society, should show our affection and regard for our

illustrious Founder and First President, Dr. Benjamin Franklin, who died on the

ijlh day of April, 1790, be it resolved that we commemorate his life, his wisdom,

his labors and his achievements by proper and fitting ceremonies becoming such

an occasion, on the 17th day of April, 1890; the form of the commemoration to

be referred to a special committee of five members, who shall be empowered to

take all necessary action," presented by Dr. Oliver at the meeting of the Society

on the 17th of January, 1890, begs respectfully to submit the following report

:

Resolved, That we commemorate in a becoming manner the approaching Cen-

tennial Anniversary of the death of Benjamin Franklin.

Resolved, That a series of short addresses upon his life, character and work be

delivered before the Society upon this occasion.

On the 17th day of April, 1890, at 8 p.m., the Society

and its invited guests assembled at Association Hall,

in the city of Philadelphia, and Mr. Talcott Williams,

introducing the speakers, made the following remarks

:

Mr. President and Associates of the American

Philosophical Society, Ladies and Gentlemen, and last,

but most honored of all on this occasion, the descen-

dants of Dr. Franklin : Few words of mine are needed

to explain the occasion of our meeting or to refer to

the men who are to address you. None are neces-

sary to recall him or the memory of his death. We
assemble not to widen his fame—an impossible task

—but to deepen and display our loyalty to our founder

and first head. This anniversary itself falls in a week
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thick sown with memory. It was but two days since

that there was commemorated in this city, the anni-

versary which rounded out twenty-five years since the

death of the first American of this century.* To-night

we meet in recognition of one hundred years which

have elapsed since the death of the first American of

any century.

For us all the death of Lincoln still brings senses of

loss for a leader taken away with his work unfulfilled,

his mission unaccomplished. For none in the genera-

tion which stood by the open grave in which were

buried the hopes of one section and the sorrow of both,

can "the lilacs bloom with blossom of mastering odor"

without thought that "the sweetest, wisest soul of all

our days and lands " passed away when the task of

retribution was over, and before the office of reconcilia-

tion began. To-night, as a century ago, the death of

Franklin can only remind men that he left no task unac-

complished and no aim unfulfilled. In the supreme

prosperity of his life nothing became him like its leav-

ing. Felix opportunitate mortis, not like the Roman of

old, in death escaping evil to come, but leaving count-

less and completed good behind. Death, for other men,

lays the corner-stone of that fabric of appreciation and

honor which posterity erects. For Franklin the hands

of death set in place the cap-stone of the great struc-

ture which noble deeds had raised in honor, whose

fame we cherish and whose shadow the descending

years of a century still lengthen and prolong.

It is not our task to-night to magnify his deeds or

add to his praises. In the presence of a career like

his, eulogy is an impertinence and praise presumption.

• The Twenty-fifth Anniversary of Abraham Lincoln's death was celebrated iu Phila-

delphia by the delivery by Wall Whitman of his address on the subject, April 15, 1890.
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We assemble but to ratify and record the final judg-

ment of a century. One hundred years ago, when

this Society called upon one of its members to com-

memorate his life among them and his labors for man,

it was possible to ask of a single speaker* to express

the world's estimate of Benjamin Franklin. To-night

that ereat monument of his achievements which death

completed when no man's effort could add aught to it,

has cast so broad a shadow across one hundred years,

that no one, however able, can compass its breadth

within the circumference of his intellectual horizon.

Along whichever of the many paths that Franklin

traveled to greatness, lesser men may wearily plod

to-day, each is still aware, however high he may
ascend, that his experience is too narrow and his vision

too short to know and survey all the field of Frank-

lin's achievements in the past or their fruits in the

present. One hundred years ago, we heard one

speaker ; to-night we listen to five. For this occasion

this Society has summoned here the biographer of

Franklin ; it has called upon the historian of the land

in which he served his country abroad ; upon the man

of science ; upon one both the man of science and let-

ters, and lastly, to represent the civic and associated

acclivities in which Franklin was engaged, upon the

President of this Society. From this jury, thus con-

stituted, presenting the garner of all the manifold

fields which Franklin sowed to rich fame for himself

and richer harvest for others, we hear summed up

to-night the verdict of the century. This finding,

which but ratifies the earlier presentment made by

that greater jury which includes the civilized world,

•ARcr tlio (IcHtti of Frptiklin, Dr. Willliim Siutlli wiui appointed by the American

rtiUowptilcal Society to pronouucc a eulogy upon the founder.
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will have its full and ultimate record in the volume

which this Society will transmit to learned societies

through the world. It will give the acts and the char-

acter which have placed Franklin alone in all history

as the one man who inspired the enthusiasm of France

and satisfied the sober judgment of the English-speak-

ing race—the solitary and unique figure in our history

or in any history whose work and fame and name is

alike honored, cherished and loved by the two

opposing streams whose conflict is the history of twenty

human centuries—the Latin and the Teuton.

Many biographers have emulated the record in which

Franklin, all too briefly, told the story of his early life.

We have to-night with us the only one of these biog-

raphers who has set in life and light those dreary past

Revolutionary years, when as in those now passing

and passed the high tide of war had ebbed and uncov-

ered endless corruption when, as to-day, the State must

be served and saved, if served and saved at all, while

the clash of party and the din of faction drowned the

nobler voice of principle. In describing that period

when the hands of Franklin guided to its last, its final, its

eternal abiding place the corner-stone of constitutional

liberty, and all the morning stars of heaven sang to-

gether with joy as the pillars of organic law arose

above the foundations of freedom, our historian has

described the character and achievements of Franklin

in a passage which will be cherished and remembered

with the like utterances of Jeffrey and of Mackintosh ; of

Brougham and of Brancroft. He resumes to-night the

task which he there began. I need not introduce, I

need only present to you, the youngest and most widely

read of American historians, John Bach McMaster, who
will give you
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A Short Biography of Benjamin Franklin.

Benjamin Franklin began his career, at Boston, as the

youngest son in a family of seventeen children. The day

of his birth was January 6, 1706. But, long before be

died, the Gregorian calendar came into use in the English colo-

nies and changed the date of his birth to January 17. As the

boy grew up his parents attempted to determine his career.

His mother was anxious to see him a minister. The boy was

resolved to go to sea. The father tried hard to make hima trades-

man, took him round among the carpenters and bricklayers, the

joiners and the tanners to see which trade he liked the best

and ended by binding him over to an elder brother to learn the

trade of a printer. The apprenticeship did not long endure.

The two made up an ill-mated pair. From disagreements they

passed to insults. Insults led to quarrels. Quarrels to blows,

and with blows they parted. The one to drag out an humble

existence. The other to become the most illustrious American

of his day.

Unable to find any work in Boston, Benjamin took packet

for New York. Faring no better there, he crossed the bay to

Perth Amboy, made the journey from Amboy to Burlington

on foot, and, early one Sunday morning in October, 1723,

reached this city. Here he found work and, in time, fell in

with William Keith who governed Pennsylvania for the

children of Penn.

Keith sent bim lo Boston to urge his father to buy him a

press and some type. The father refused, and Keith sent him

on a yet more foolish errand to London. Wlien he set sail he

believed ho was to have letters of introduction and letters of

credit, that he was to buy tyi)es, paper and a press and come

back to America a master printer. When he reached London

he found Keith a kuave and himself a dupe.
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His life at London forms the crisis of his career. None of

the wise maxims of " Poor Eichard," none of the prudence

displayed in his " Advice to a Young Tradesman," none of

the just principles set forth in after years in his moral

essays then served to guide him. He wasted his sub-

stance. He kept bad company. He misused money

entrusted to his care. He wandered from printing house

to printing house, thought for one while of setting up a

swimming school and for another while of wandering over

Europe on foot. From this life he was turned by a merchant

whose acquaintance he made on the long voyage to London,

and who now gave him not advice but a situation. With

him Franklin returned to Philadelphia, and at twenty began

to keep books, sell goods and learn the secrets of mercantile

affairs. He was indeed fast becoming a merchant when his

employer died and he once more went back to the trade of

printer.

For a time he was foreman in the shop of Samuel Keimer.

But the two soon quarreled and Franklin with the aid of a

friend established the " New Printing Office in High Street

near the Market." From that hour prosperity never deserted

him. At twenty-six he had bought out his partner, paid his

debts, married a wife, and opened a shop that denes descrip-

tion. There were to be had imported books and legal blanks,

paper and parchment, Dutch quills and Alleppo ink, perfumed

soap, Rhode Island cheese, live geese feathers, Pahia tea, cof-

fee, very good stock, and cash for old rags. Before he was

forty-two he had founded one of the best newspapers, pub-

lished the most famous almanac, and owned the best paying

printing house in the thirteen colonies, was postmaster-general

and had written pieces which it is safe to say are the only

pieces written by Americans in that age and read in ours.
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And now this Yankee tallow-chandler's son, having raised

himself, bj a strict adherence to the maxims of " Poor Richard,"

from poverty to wealth, from obscurity to power, proceeded

to violate one of the most often inculcated. " Shoemaker,'' says

" Poor Richard," " stick to your last." " A rolling stone gathers

no moss." " Keep thy shop and thy shop will keep thee." But

Frankhn now sold his shop, his newspaper, his almanac, and

gave his time to the study of science. So well was the time

spent that, before he was fifty, he had made discoveries and

written papers that made him world-famous, secured for him

membership in the Royal Society of London and won for him

the Copley medal.

While the whole scientific world were thus doing him honor,

he suddenly abandoned his studies, went back to politics and

was once more loaded with public duties. His townsmen

elected him Assemblyman. The home government appointed

him Postmaster-General of the colonies. The Assembly sent

him with its Speaker to hold a conference with the Indians at

Carlisle ; then to the Albany conference where he presented

his famous Plan of Union ; and then to represent the pro-

vince in England.

The five years he now passed in England were the closing

years of what is commonly known as the French and Indian

"War, but what might with more fitness be called the struggle for

expansion. On bis return to Philadelphia, in 1761, he seems

for a time to have thought of quitting politics, living at his ease,

building a fine house, studying electricity and writing a book

on the " Art of Virtue." But the conspiracy of Pontiac, the

massacre of the Conestoga Indians by the men of Donegal and

Paxtang, and the bitter pamphlet war that followed drew him

again into politics. Once more he entered the Assembly, be-

came the leader of the Antiproprietary party, and, having
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lost his seat in the bitter contest that followed, was a second

time sent to represent the colony at London. His business

was to present a petition to the king asking that Pennsylvania

be taken from the Penns and made a royal colony. But he

had not been there many weeks when the Stamp Act passed,

the contest for independence began, and, in the exciting times

that followed, the petition went unheeded.

Having little to do, Franklin now passed his time in writing

pieces on American affairs for the English newspapers, and in

defending in many ways the cause of the colonies. It was

during these years that he republished a London edition of the

" Farmer's Letters," that he brought out " The Votes and Pro-

ceedings of the Freeholders and other Inhabitants of Boston,"

that he sent over the "Hutchinson Letters," and underwent

the memorable examination before the Privy Council.

For the part he took in the Hutchinson affair he was

deprived of his place in the post-office and was soundly abused

by the English press. In the midst of this abuse parliament

passed the Boston Port Bill, the Massachusetts Bill, the Trans-

portation Bill and the Quebec Act ; the first Continental

Congress met and the revolution began in earnest. As the

news of each act of resistance came over, the position of Frank-

lin became daily more dangerous and unpleasant. For a time

his work seemed ended. He shunned the court, went no longer

to the houses of the ministers and kept away from the office

of Lord Dartmouth. Indeed, he was about to come home

when news that Congress was to meet detained him. From

that Congress came the Declaration of Rights, and, having

presented this to Lord Dartmouth, Franklin set sail for Phila-

delphia, March 21, 1775, and landed on the 5th of May at

home.

He had been abroad ten years and six months. During
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these ten years many and great changes had taken place. Old

friends were gone. New faces met him on every street. The

growth of the city, the spirit, the prosperity of the people

amazed him. But the greatest of all changes were in his own

family. His wife was dead. His daughter was married. His

son, a strong loyalist, was estranged by politics. Happily, no

time was given him to feel these changes, for he was instantly

involved in public affairs.

The day after he landed he was chosen a member of the

Continental Congress, took his seat four days later and served

for fourteen months, was on eleven committees, was made

Postmaster-General, was sent on one mission to Washington at

Cambridge and on another to Arnold at Quebec ; was dis-

patched, after the disastrous battle of Long Island, to confer

with Lord Howe ; and, in September, 1776, was sent out to

join Arthur Lee and Silas Deane in France.

There he was received as no other man has ever been

received. He became the sensation of the hour. Everything

that he said, everything that he did, everything that he wrote

was quoted and read all over France. His bust was set up in

the royal library. Medallions of him appeared in the palace

of the king. His face was to be seen on rings, on bracelets,

on the covers of snuff boxes, hats, coats, canes were all " d la

Franklin." Nor was his diplomatic success less noticeable.

He concluded the treaty of alliance with France, the treaty of

amity and commerce, negotiated loans for great sums of

money, and, in 1783, signed the treaty of peace with Great

Britain. In 1785, old and loaded with honors, he came back

to Philadelphia. Yet his career was far from ended. The

people made him a member of council and the council and

assembly made bim President of the State, and while Presi-

dent, the people sent him to the convention that framed the
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Constitution of the United States. He was now in his eighty-

second year and at the height of his fame. Every ship brought

him letters from the most renowned men Europe could pro-

duce. Not a traveler came to America but he turned aside to

see Dr. Franklin. Pamphleteers did him honor in fullsorae dedi-

cations. Towns were proud to bear his name. No newspapers

ever mentioned him without some grateful remark. He

was the venerable Dr. Franklin, " our illustrious countryman

and friend of man," " the Father of American independence."

To his house came regularly the Philosophical Society, the

Abolition Society, the Society for Political Education.

Thus surrounded by friends and admirers, the closing years

of his life passed quietly away. He died on the 17th of April,

1790. To say that his life is the most interesting, the most

uniformly successful yet lived by any American is bold. Yet

it is strictly true. Our country has, indeed, produr?ed many

men Avho have gathered greater fortunes ; who have been

more successful as philanthropists; who have made greater

discoveries in physics. But it has produced none who have

acquired greatness in so many ways, or have made so lasting

an impression on the mass of his countrymen. His face is

known all over the world. His writings are to be read in

every tongue. His maximsareinevery man's mouth. Hisname

is all over the United States bestowed on counties, on towns, on

streets, on societies, on corporations. The lightning rod and

the papers on electricity give him no mean place among men

of science. The Autobiography, " The Way to Wealth," the

Bagatelles entitle him to a place among our men of letters.

But his success was greatest as a statesman and his name is

bound up with many of the most famous documents of our

Revolutionary history. Indeed, it is the onlyone which appears

alike at the foot of the Declaration of Independence, at the
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foot of the treaty of alliance with France, at the foot of the

treaty of peace with England and at the foot of the Consti-

tution under which we now live.

In introducing Mr. Frederick Fraley, the President

of the American Philosophical Society, Mr. Williams

said:

In all the long list of achievements which make the

biography of Franklin read like the history of his

country, nothing has proved more useful or lasting

than the societies and associations which he estab-

lished. Born in a land whose countrymen have a

genius for organization, he had himself supreme apti-

tude for this work and was equally at home in drafting

the Constitution of a fire company or of a Nation.

Transmitted to his descendants in one generation after

another, the exercise of a like power has given this

city institutions of the highest value, the last of which,

of the utmost importance to a manufacturing city, owes

its origin and success to one of his descendants, whom
sex and sex alone debars from membership in our

Society.* Of all the societies which Franklin organ-

ized, the American Philosophical Society has proved

the most conspicuous, the best known in the field of

science and, we may modestly believe, the most useful

in the service of his and our country. I have the high

honor of introducing its President, who will address

you upon

•Among other in'^ttutloiiit in Pliilndclphia, tho PhiliuUnplitn City Ili^h School was
ettabllsbod, ill 18.11, liy A. I>. liiicltc, lA, U., a kdiiuImou of Dr. l<>iinl{liii, and tliu I'cnii-

Njrlviinia Miixcuni and School of Indnstriiil Art owed Its foundation In 187i> and its

gnivvtii nltorwanU, |)rincl|>ally to llic oirorts uf Mrs. B. D. C!illus|)ie, u grcut-Krand-

datigbterof tbu philosopher.
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Benjamin Franklin's Association with the Society.

It is difficult for me to realize that I stand here to-night as

the representative of the American Philosophical Society

briefly to present to you Dr. Franklin as the founder of that

Society, as the spirit which influenced its life, as the one who

crowned its career with the scientific honors of the day in

which he lived ; the Society that has endeavored to perpetu-

ate his memory by an adherence to the principles which he

incorporated in its origin and which have been faithfully,

I think, preserved by his successors.

The origin of the American Philosophical Society may be

traced to that junto which Franklin established in the city of

Philadelphia when he was about twenty-tAvo or twenty-three

years of age, for the promotion of useful knowledge. His

associates, with himself, prosecuted their studies and their delib-

erations with such success that it influenced, no doubt, all of

their careers, but especially the career of Benjamin Franklin.

He never forgot his early introduction to the kingdom of knowl-

edge and he went on year by year with the great idea in his

mind and memory that a part of his life-work was to be found

in the establishment of a great Society having for its object

the promoting of useful knowledge. In the year 1740 he

issued his proposals for the formation of such a Society and

labored sedulously for its accomplishment, sketching out the

objects that it should pursue, the duties that its members

should perform, their applications to science and to each other,

and, aware that there must be a pilot to steer the sliip and a

man to keep the log, was not ambitious to be president of the

Society, but took upon himself the humble office of its secre-

tary. He performed the duties appertaining to that office with

such fidelity and success that it reached a considerable point of
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influence ia its existence. Then the jealousy of the times and

the jealousy of Franklin led to the establishment of another

Society claiming part of the title of the American Philosophi-

cal institution established by Franklin and the attempt to carry

on an opposition society to his, with great damage to both, and

with the result that about the year 1768, the gentlemen com-

posing those institutions, finding that both could not survive,

that there was not room enough in the city of Philadelphia

for two institutions of the sort—happily coalesced, and on

January 2, 1769, Benjamin Franklin was elected President

of the associated institutions and continued to be reelected for

twenty-one years, from 1769 to 1790, without any opposition

on the part of any member of the institution.

Our friend, Prof. McMaster, has given you a brief but admi-

rable biography of Franklin's life, telling the story of his birth,

of his early education, of his trials, and of his triumphs. In his

connection with the American Philosophical Society you will

recognize all the traits we have seen so skillfully delineated and

which have marked the institution that bears the stamp of his

creative genius, which has been influenced throughout its

existence by his spirit, and which to-day, as our friend, Mr.

McMaster, has told you, has its correspondents throughout

the whole of the world of science, has upon its list of mem-

bers distinguished scientific men of every country, representa-

tives of all the departments of science in cities of the United

States, and is preparing still to go on, carrying forward the

good work that Franklin founded, that has been so successful

in the hands of his successors, and we are hoping that Frank-

lin's shadow will always be within view to guide the destinies

of the Society to new lionors and to new triumphs.

The minutes of that early Society that he founded in 1742

are still iu exiHlencc in the beautiful handwriting of thephiloso-
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pher, and its pages are turned over year by year by visitors to

the halls of the Society ; who tracing in the lines whicb

lie there wrote, realize to a certain extent the character of

the man, the carefulness with which he did everything, and

whether he turned his attention to the curing of smoky chim-

neys, or to the invention of an improved fire-place, or to draw-

ing the lightning from the heavens and demonstrating its

identity with electricity, or in proposing new theories of light

and heat, or in encouraging the manufacture of large sheets of

paper, or in his correspondence with the distinguished mem-

bers of the Society—in all these things his connection with

the American Philosophical Society illustrates the character

of the man and the institutions which he founded in Philadel-

phia, cognating their purposes for the promotion of useful

knowledge and which still remain and flourish among us in

the types of the library company of Philadelphia, the old

University of Pennsylvania, the Philadelphia Contribution-

ship for the insurance of houses against loss by fire, the

establishment of the first fire engine company of Philadelphia.

Whether we look for him in the fields of philosophy or

in the walks of business, or in works such as the framing of

declarations of independence, constitutions or treaties, the

admirable character of Benjamin Franklin is impressed upon

every one of these things to which I have referred. And espe-

cially has his character been impressed upon the foundations,

the traditions, the applications of the American Philosophical

Society. That Society honors him as its founder and partici-

pates in honoring him in all those illustrations of human

character to which our historian, Mr. McMaster, has referred

and whichL have crowned our country with so much honor,

with so many blessings and with such useful instruction to
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In introducing Mr. G. Brown Goode, Mr. Williams

said

:

American science owed its foundation and its first

great discovery to a master of English style. The
example of Franklin has never been forgotten by the

scientific men of America. The record of their work
has often become a part of the literature of their land.

The clarity of their style has matched the brilliancy of

their discoveries. It has been especially true of the

Smithsonian Institution, which owes its endowm.ent to

the liberality of a private citizen, a liberality whose

infectious example ought to attract new additions to

his useful gift, that it has maintained in its registers of

advancing knowledge, the dignity as well as the accu-

racy of science. A Henry and a Langley both remind

us that the ability to make great discoveries may well

be joined with the capacity to give them adequate

expression. Representing a scientific institution with

these traditions, Mr. Goode has come to be naturally

selected to speak of the attainments of a man of

science in the field of letters. With much of Mr.

Goode's labors we are all familiar. The literature of

our woods will never be complete without including

the pages of Audubon, and the full record of our seas

begins with the work of Goode. To this research,

whose fruits are known to many, he has added labors

in the field of early American literature whose results

we hear to-night. As representing at once, organized

science and literary research, I have the honor to

introduce to you, Mr. G. Brown Goode, of the Smith-

sonian Institution, who will speak upon
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The Literary Labors of Benjamin Franklin.

When the New World sent Franklin to Europe, England

and France received him, without question, as the equal of

their own greatest men. Lavoisier, Turgot and Raynal, Buffon,

Rousseau and Condorcet were his admirers, Gibbon, Hume,

and Adam Smith, Kames, Robertson, Bentham and Priestly,

his friends, while to the poet Cowper praise by him atoned for

all the carpings of the critics.

When he first met Voltaire, in the hall of the French

Academy of Sciences, the two old men saluted aflfectionately,

amid the tears and the applause of the spectators, and it was

proclaimed through Europe that Sophocles and Solon had

embraced.

His colleague, John Adams, by no means the most ardent

of his admirers, said of him :

" His reputation was more universal than that of Leibnitz

or Newton, Frederick the Great or Voltaire, and his character

more beloved and esteemed than any or all of them. Newton

had astonished, perhaps, forty or fifty men in Europe ; for

not more than that number, probably, at any one time had

read him and understood him, and these being held in admi-

ration in their respective countries, at the head of the philos-

ophers, had spread among scientific people a mysterious won-

der at the genius of this, perhaps the greatest man that ever

lived. But his fame was confined to men of letters. The

common people cared nothing about such a recluse philosopher.

Leibnitz's name was still more confined. Frederick was hated

by one-half Europeans much as Napoleon is. Voltaire was

considered as a vain and profligate wit, and not esteemed by

anybody, though admired by all who knew his works. But

Franklin's fame was universal. His name was familiar to

PROC. AMER. PHILOS. 80C. XXVIII. 133. W. PRINTED JUNE 3, 1890.
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government and people ; to kings, courtiers, nobility, clergy,

and philosophers, as well as to plebeians, to such a degree that

there was scarcely a peasant or a citizen, coachman or footman,

a lady's chambermaid or a scullion in the kitchen who was not

familiar with his name, and who did not consider him as a

friend of human kind. When they spoke of him, they seemed

to think he was to restore the golden age."

In a nation of three millions, he was first in every field of

action, as printer, publisher, editor, and humorist—in political

economy, administration and statesmanship, in science, philoso-

phy, diplomacy, and in literature. He stands to-day a colossal

figure in the world's memory, his popularity in no wise les-

sened by lapse of time, and Americans 'still wonder at his

stature, seemingly unable to measure the extent of his great-

ness. In Europe he is still thought the first of Americans, the

most perfect embodiment of the spirit and genius of his coun-

try, and its one great writer who lived before the days of

Irving.

His easy-going freedom of speech, his liberal views on theo-

logical questions and his irreverence, coupled with a certain

coarseness, almost Rabelaisian, in his early writings, have

lessened his popularity among educated Americans. Then, too,

the subjects of which he wrote—the current political issues,

the manners and morals of every-day people, common abuses

and how to do away with them, passing events and their

lessons, household economies, and the like—although they gave

hira a great popular audience, were not of the kind best fitted

to call forth the admiration of his literary contemporaries.

His choice of subjects was, nevertheless, the best evidence

of his preeminence. " Great men are more distinguished by

range and extent than by originality. A great man does not

wake up on some fine morning and say, ' I am full of life, I
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will go to sea, and find an Antarctic continent ; to-day I will

square the circle ; I will ransack botany, and find a new food

for man ;
I have a new architecture in my mind ; I foresee a

new mechanic power.' No ; but he finds himself in the river

of thoughts and events, forced onward by the ideas and neces-

sities of his contemporaries. He stands where all the eyes of

man look one way, and their hands all point in the direction

in which he should go. The church has reared him amidst

rites and pomps, and he carries out the advice which her music

gave him, and builds a cathedral needed by her chants

and processions. He finds a war raging ; it educates him by

trumpet, in barracks, and he betters the instruction. He finds

two counties groping to bring coal, or flour, or fish, from the

place of production to the place of consumption, and he hits

on a railroad. Every master has found his materials collected,

and his power lay in his sympathy with his people, and in his

love of the materials he wrought in." *

The spirit of the hour was Franklin's constant inspiration,

and his writings were a legitimate result, the natural outgrowth

of his activity in all matters of public concern. Admirable

in themselves, their chief interest is nevertheless due to the

fact that they form so complete a record of the deeds and the

personal character of their author.

" Though he was a voluminous writer and one of the

great masters of English expression, Franklin wrote habitu-

ally with a single eye to immediate practical results. He

never posed for posterity. Of all the writings to which he

mainly owes his present fame, it would be difficult to name

one which he gave to the press himself or of which he saw the

proof. Yet he never wrote a dull line nor many which the

century of time has robbed of their interest or value. What-

* Emerson.
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ever he wrote seems to liave been conceived upon a scale which

embraced the whole human race, as well as the individual or

class to whom it was specifically addressed, the one evidence of

true greatness which never deceives nor misleads. If he wrote

to his wife, it was, more or less, a letter from every husband to

his wife ; if to his daughter, it was a letter that any daughter

would be pleased to receive from her father ; if to a philoso-

pher or statesman, there was always that in the manner or

matter of it which time cannot stale, and which will be read

by every statesman and philosopher with the sort of interest

they would have felt had it been addressed personally to

them." *

The gathering of " Frankliniana " has become of late years

a favorite pursuit of book lovers, and there are many excellent

private collections besides the magnificent assemblages of his

printed books, manuscripts and imprints in the public libraries

of Boston, New York, Philadelphia, and Washington. The

pioneer in this movement was Prof. Justin Winsor, who, in

1869, established a Franklin Alcove in the Boston Public

Library, for the reason, as he said at the time, " that Franklin

is to Boston what Shakespeare is to England."

A complete library of Frankliniana, including not only the

books by him and about him, but also the products of his

press, would embrace nearly two thousand separate units. Such

a collection would possess a very great value in money, f

Several bibliographies of Franklin have been printed. One

* BIgelow's Preface to Franklin's Works.

tOne of his imprinta, the translation of Cicero's " Cato M«\]or," In good condition, has

•old for fJOO. A complete scrios of " Poor Richard " would be almost priceless. Of the

iwenty-slx namlMjrs, the ronnsylvania Historical Society had, when Ford's book was

printed, only sixteen ; the Lenox Library, seventeen ; the Library Company of rhiladel-

phia, twenty-one; the Cungrowional Library, thirteen; and the American rhilosophical

Societj, one, which, however, ia the flrat. Of the iaaues of 1734 and 1785 none are in the

Ion of any of theae Ubrarlea.
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of the most serviceable is that of Sparks in the latter part of his

tenth volume. Another is the admirable one of Lindsay Swift,

printed seven years ago by the Boston Public Library. The

latest and fullest is the " Franklin Bibliography," of Paul Lei-

cester Ford, a very stout octavo volume of nearly five hundred

pages, \V^hich is intended mainly for the collector and is a

minute and exhaustive catalogue of the variations of every

possible bibliographical unit.

In this are cited nine hundred and ninety-seven titles, ar-

ranged as follows

:

I. Books and pamphlets wholly or partly written by Franklin. 1-600

II. Periodicals and serials containing writings of Franklin .... 601-618

III. State Papers and Treaties, in forming which Franklin aided. 619-633

IV. Works containing letters of Franklin 639-709

V. Pseudonyms used by Franklin 710-784

Works relating to, written to, or dedicated to Franklin 790-1002

In addition to these there are named in the accompanying

Reference List other publications, relating in part to Frank-

lin, to the number of.. 508

Of the six hundred titles given by Ford in his list of books

wholly or partly written by Franklin, there are only about

ninety which represent distinct efforts of authorship, even

though prefaces, notes in books written by others, and broad-

sides be counted. The remaining titles relate to reprints,

advertisements, and hypothetical publications of which no

copies are known to exist.

Franklin's literary remains may be classified as follows

:

1. The Autobiography—from 1706 to 1757.

2. Poor Richard's Almanac, in twenty-six annual issues, 1732-58, culmi-

nating in " Father Abraham's Speech at the Auction."

3. Essays upon Manners, Morals and the Science of Life, including the

so-called Bagatelles, in all sixty titles or more.

4. Tracts and Papers upon Political Economy, Finance, and the Science

of Government ; in all about forty titles.
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5. Essays and Tracts, Historical and Political, concerning the American

Revolution and the events which immediately preceded and fol-

lowed—1747-1790

.

6. Scientific Papers—from 1737-1790; in all 221 titles and nearly 900

pages, octavo.

7. Correspondence, Diplomatic, Domestic and Literary—1724-90 ; in all,

some twelve hundred letters, while many still remain unpublished.

THE AUTOBIOGRAPHY.

The autobiograpliy, prepared between the ages of sixty-five

and eighty -three, is one of the most remarkable books ever

written. It was intended for his son, and certain intimate

friends, and was not published until after the death of its

author, and was never printed as it had been written until a

few years ago, when, in 1874, Mr. John Bigelow issued a cor-

rect version from the original manuscript, which by marvelous

good fortune had fallen into his hands, while Minister at the

Court of France.

The autobiography has passed through at least one hundred

and seventy editions, and has been translated into German,

French, Danish, and Spanish.

To undei-stand it properly, the reader should use Bigelow's

edition and none other—for its editor, with admirable skill,

has supplemented Franklin's own narrative, complete in itself

up to 1757, by a series of extracts from his letters and other

writings, so that it is told in the philosopher's own words, and

is complete almost to the day of his death.

During the twenty-eight years of his residence abroad, from

1758 to 1785, he was in constant correspondence with the

governmenta he represented, and with his friends, who were

numerous and to whom he wrote at length and with great

freedom.

"To his protracted expatriation," writes Bigelow, "we owe
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this fact, that there is scarcely an important incident in Frank-

lin's life which is not described by himself in his memoirs, or

in his correspondence ; and it is to this vast treasury of ster-

ling English, which seems to have been almost miraculously

preserved from incalculable perils by sea and by land, that the

legion of his biographers have been indebted for what has

most contributed to render their writing attractive.

" I am not aware that any other eminent man has left so

complete a record of his own life. The part of which, from

the nature of things, could not be preserved in correspondence

—his youth and early manhood ; his years of discipline and

preparation—has been made as familiar as household words to

at least three generations, in those imperishable pages which,

in the full maturity of his faculties and experiences lie pre-

pared at the special in tance of his friends, Le Veillard, Roche-

foucault, and Vaughan. From the period when that fragment

closes until his death, we have a continuous, I might almost

say, a daily record of. his life, his labors, his anxieties, and his

triumphs, from his own pen, and written when all the incidents

and emotions they awakened were most fresh and distinct in

his mind.*

THE ALMANAC.

Franklin's Almanac is interesting in itself, but far moi-e so

in its effects on the history of American letters and American

life. It was the beginning of our Americali periodical litera-

ture, the first successful serial, the pioneer of the great army

of magazines and reviews which, even now, stand in the place

of public libraries to the great majority of our people.

Franklin's was not a monthly, or even a quarterly ; it was

an annual magazine of instructive and entertaining literature.

*" Life," p. 6.
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He was the most experienced of American journalists, the

editor and principal contributor of the New England Courant,

when, in 1723, it threw Boston into tumult, and, in 1729,

founder of the Pennsylvania Gazette^ for more than half a

century the leading newspaper in the New Worid. He fully

appreciated the possibilities of periodical literature in America

and established, in 1741, a monthly called " The General

Magazine and Historical Chronicle for all the British Prov-

inces in America," * an effort which failed because the country

was not yet ready.

The Almanac was to the people of that day, what the week-

lies and monthlies have become to their great-grandchildren.

Franklin began to print it in 1732, and it soon became a neces-

sity in every household from New England to the Carolinas,

and made the name of " Poor Kichard " famous all over the

world. Within twenty-five years, at least a quarter of a mil-

lion copies of this treasury of homely wisdom had been dis-

tributed throughout the colonies.

Franklin wished that his Almanac should be a vehicle for

conveying instruction among the common people, who bought

scarcely any other books. He, therefore, filled all the little

spaces between the remarkable days in the calendar with prov-

erbial sentences, chiefly such as inculcated industry and frugal-

ity as the means of procuring wealth and thereby securing

virtue; "it being," as he said, " more difficult for a man in

want to act always honestly than it is hard for an empty sack

to stand upright." Finally he brought together in a connected

fabric, all the best of the sayings of Poor Eichard for twenty-

five years, in the form of the harangue of a wise old man to

the people attending an auction. " Father Abraham's Speech,"

"The Way to Wealth," or "La Science du Bonhommo

• six numbvre of thli periodical wcro piioted.
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Richard," as this composition was variously called, touched by

its simple wisdom, responsive chords in the hearts of all

simple-minded people.

Its influence was amazingly great. No one was better able

than Franklin to judge of its extent, no one less likely to

exaggerate it.

Writing about it, in 1788, he said :

" The piece, being universally approved, was copied in all

the newspapers of the continent; reprinted in Britain on

broadsides, to be stuck up in houses ; two translations were

made of it in French, and great numbers bought by the clergy

and gentry to distribute gratis among their poor parishioners

and tenants. In Pennsylvania, as it discouraged useless

expense in foreign superfluities, some thought it had its share

in producing that growing plenty of money which was observ-

able for several years after its publication." *

Ford's bibliography shows that since it was written, one

hundred and twenty-three years ago, "Father Abraham's

Speech " has been reprinted about three times for each year.

Seventy or more separate editions in English have appeared,

fifty-six in French, eleven in German, and some in Italian. It

was printed in Danish at Copenhagen (1801, 1820) ; in Catalan

at Montroulez (1820) and Morlais (1832) ; in Greek in Paris

(1823) ; in Dutch at The Hague (1828) ; in Portuguese in Paris

(1828) ; in Bohemian at Teshen (1838) ; in Welsh in London

(1839) ; in Spanish at Caracas in Venezuela (1858) ; in Rus-

sian at St. Petersburg (1809), and in Chinese at Peking (in

1884), as well as in Polish and the phonetic characters.

Ford is quite justified in saying that it has been oftener printed

and translated than any other book from an American pen.

* Autobiography, Bigelow edition, 1, 250.
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THE ESSAYS.

Franklin's essays represented his most finished work. Among
them indeed are the only compositions written with a dis-

tinctly artistic purpose. Many years after his death a small,

thin portfolio was found among his papers. On its cover was

written " BAGATELLES," and within were fifteen or more

of his own favorite essays. These were prepared for the enter-

tainment of that brilliant circle of friends in Paris, in whose

meetings the venerable author took so much delight. Among

them were many of his most graceful and witty productions

—such as " The Morals of Chess," " The Dialogue between

Franklin and the Gout " and " The Ephemera."

The Bagatelles were written when he was over seventy. In

some of his satires, half a century earlier in date, as for instance

"The Speech of Mistress Polly Baker," he exhibited equal

force and skill, though a wit less mellow and refined and a

style less polished through familiarity with French literature.

His essay writing began when he contributed to his brother's

newspaper in Boston a series of satirical letters signed " Silence

Dogood"—which are highly praised by those who have read

them. " So well," says McMaster, " did the lad catch the spirit,

the peculiar diction, the humor of his model, the Spectator^ that

he seems to have written with a copy of Addison open before

him."

Seven years later he prepared for a Philadelphia newspaper,

The Mercury^ a series of essays under the title of " The Busy

Body." This was his first effort in a strictly literary direction.

Some admirer has described them as being written " after the

manner of the S])€ctator, but more readable."

Although the critic of to-day may not fully agree with this

judgment, he cannot fail to be pleased witli the graceful, easy
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flow of the words, and at the same time, interested in the evi-

dences of the young printer's extensive and intelligent ac-

quaintance with the best of English books.

After he became owner of the Pennsylvania Gazette he

wrote for it essays in the same vein, many of which have been

reprinted in recent editions of his writings.

Some of the essays were humorous or satirical, others re-

lated to religious and moral subjects and the economy of life,

others still to the current events of the day. Among them was

an admirable exposition of what was then known about earth-

quakes ; and this, published in 1737, was his first contribution

to scientific literature.

When he was living in England he constantly wrote for the

press, and among his productions at this time were a number

of papers, which although an essential part of his political

writings, should also be included in that carefully-edited col-

lection of Franklin's essays for which the wqrld has been

expectantly waiting for a hundred years. Among the best are

the "Receipt for Diminishing a Great Empire," and the

" Remarks Concerning the Savages of. North America," writ-

ten in Paris a few years later, which rank among the most

brilliant of political satires.

HIS DOMESTIC AND LITERARY CORRESPONDENCE.

Franklin was the brightest and most charming of corre-

spondents, and there is not one of his letters which is in the

least degree dull or formal.

Over 1200 are printed by Bigelow, and they make up at

least nine-tenths of the bulk of his literary remains. Many

of them are little essays, and should be included in every

edition of his short papers. In no connection are they more
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readable than as arranged by Mr, Bigelow* to form a part of

the autobiography. " To be fully understood and appreciated,"

writes Bigelow, "they (as well as all the rest of his writings)

should be read in chronological order and by the light of cur-

rent events, for every one of them was as much the product

of its time and circumstances as the fruits and flowers of a

garden are of their respective seasons."

Though the signature is always " B. Franklin," the writer

is sometimes the statesman, sometimes the shrewd, practical

tradesman, sometimes the philosopher, sometimes the inventor

concerned with mechanical details—now the philanthropist,

now the wily diplomat, again the loving husband and parent,

interested above all things in the afifairs of his own little fam-

ily, again the brilliant man of the world, gossiping with

Madame Helvetius or the Abbe Morellet.

" His letters," said John Foster, " abound in tokens of benev-

olence, sparkling not unfrequently with satiric pleasantry, but

of a bland, good-natured kind, arising in the most easy, natu-

ral manner, and thrown off with admirable simplicity and

brevity of expression. There are short discussions relating to

various arts and conveniences of life, plain instructions for

persons deficient in cultivation, and the means for it ; condo-

lences on the death of friends, and frequent references, in an

advanced stage of the correspondence, to his old age and

approaching death. Moral principles and questions are some-

times considered and simplified ; and American aiVairs are

often brought in view, thougli not set forth in the diplomatic

style."

It would seem impossible that the man who wrote at times

80 seriously and devoutly could have been also the author of

the so-called " Suppressed Letters." Between the ages of fifteen

• Bigelow'i " Franklin," 1, p. 21.
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and eighty-five, however, a human character has time for

many transformations.

TREATISES UPON POLITICAL ECONOMY.

At the age of twenty-three, in 1729, Franklin published his

" Modest Enquiry into the Nature and Necessity of Paper

Money "—perhaps the earliest treatise on finance and currency

written in America.

This pamphlet was written at a time of public crisis, and for

a definite purpose, which was successful. It was the first of a

series of political essays, published from time to time iu the

sixty-two years of life which remained to its author—each

with some useful end in view, and each without exception

productive of some definite result.

Edmond Burke was wont to say that when Franklin ap-

peared before the British Parliament, he was like " a master

examined before a parcel of school-boys," and Charles Fox

declared that the ministry on that occasion " were mere dwarfs

in the hand of a master."

Persuasive and convincing as were his spoken words, the

power of the man was even more evidient when he took up his

pen to write upon topics of public interest. His political

papers, however, have little meauing at the present time

except to students familiar with the history of the days to

which they belong, though read in connection with the story of

his life they have a very great interest of their own.

In 1751 appeared "Observations Concerning the Increase of

Mankind and the Peopling of Countries"—to which it would

appear that Adam Smith in later years was indebted for sug-

gestions, and which led Malthus to write his great *' Essay on

Population."

Franklin wrote other useful treatises, " On the Laboring
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Poor," on " The Principles of Trade," on " Luxury, Idleness

and Industry," on war, privateering and the Court of the Peers,

and many kindred topics. None of his economical treatises

were so original or so influential as the two which were

first written. The last in the list, however, " On the Slave

Trade," although finished only twenty-four days before his

death and at the age of eighty-five, is as full of vigor and fire

as his best efforts of a quarter of a century previous. It con-

tains the speech of Mehemet Ibrahim in the Divan of Algiers,

which Lord Jeffrey declared was not surpassed by any of the

pleasantries of A.rbuthnot or Swift.

POLITICAL WRITINGS.

Franklin's first political treatise was written in 1747.

The war between Great Britain and France, which was at

that time in progress, was thought to have brought the Amer-

ican colonies into great danger, and the governor of Pennsyl-

vania anxiously labored to prevail upon the Quaker Assembly

to pass a militia law and to make other provisions for the

security of the province. To further this project, Franklin

wrote and published a pamphlet, entitled "Plain Truth," which

had a sudden and surprising efiect, and resulted in a few weeks

in the organization of a colonial militia of over ten thousand

men. This was the beginning of the conversion of the inhabi-

tants of Pennsylvania from the Quaker doctrine of submission

to that of defensive warfare, and had a most important influ-

ence upon the future of America.*

*Bigelow aays of thla pam]>hlet

:

"Substituting the wordH 'United States' for Pennsylvania, It is as timely to-diiy as

when It was wrltton. TbouKh wo are at peace with all nations, wo have many times as

many lives and many times us much pro|>crty cx|M)scd, while our defenses are relatively

Inferior to those which Franlclin denounced nearly a century aud a half ago as unpar-

donably dunclont" (Bigolow's "Fraakllu," Vol. li, p. 89).
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" Plain Truth " was followed by several other tracts in re-

lation to the struggle between Pennsylvania and the Propri-

etary Government in the hands of the Penn family. The most

influential was that called "Cool Thoughts on the Present

Situation of our Public Affairs," printed in 1764, which was a

masterly argument in favor of a change from Proprietary to a

Royal Government.

During his residence in England before the Revolution, and

in France during its continuance and afterwards, Franklin

wrote much. One of the most important of his early papers

was that printed in London in 1760, entitled " The Interest of

Great Britain in Regard to Her Colonies," a protest against the

proposal that Great Britain should give up Canada to the

French, and receive instead the Island of Guadaloupe in the

West Indies.

So strong a paper was this that Burke, in replying to it, said

of its author :
" He is clearly the ablest, the most ingenuous,

and the most dexterous of those who have written upon the

question, and we may therefore conclude that he has said

everything in the best manner that the case would bear."

These, however, together with his more extensive treatises

upon the condition of affairs in the new Republic, belong to

the statesman Franklin, rather than to Franklin the man of

letters. Together with his diplomatic correspondence they

make up fully half of his published works.

SCIENTIFIC WRITINGS.

Franklin's scientific writings were voluminous. Sparks re-

printed 63 papers on electricity, filling 302 pages, and 157 on

philosophical subjects, making 678 pages—in all 220 letters

and 880 pages—which is a remarkable showing for a man so

constantly occupied with private and public business.
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His scientific papers are written in a style peculiar to their

author—lucid, convincing, never wearisome. "A singular feli-

city of induction guided all his researches, and by very small

means he established very grand truths. The style and manner

of his publications on electricity are almost as worthy of admi-

ration as the doctrine they contain. He has endeavored to re-

move all mystery and obscurity from the subject. He has

written equally for the uninitiated and for the philosopher ; and

he has rendered his details amusing and perspicuous, elegant as

well as simple. Science appears, in his language, in a dress

wonderfully decorous, best adapted to display her native love-

liness. He has in no instance exhibited that false dignity by

which philosophy is kept aloof from common applications;

and he has sought rather to make her a useful inmate and ser-

vant in the common habitations of man, than to preserve her

merely as an object of admiration in temples and palaces." *

Perhaps the most judicious estimate of Franklin's qualities

as a man of letters is that by John Foster in the Eclectic

Review for 1818.

" It is unnecessary to remark," he writes, " that Franklin

was not so much a man of books as of affairs ; but he was not

the less for that a speculative man. Every concern became an

intellectual subject to a mind so acutely and perpetually atten-

tive to the relation of cause and effect. For enlargement of

his sphere of speculation, his deficiency of literature, in the

usual sense of the term, was excellently compensated by so

wide an acquaintance with the world and with distinguished

individuals of all ranks, professions and attainments. It

may be, however, that a more bookish and cont6mplativc

employment of some portion of his life would have left one

deficiency of his mental character less palpable. There appears

* sir Hampbrey Dvtj.
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to have been but little in that character of the element of sub-

limity. We do not meet with many bright elevations of

thought, or powerful, enchanting impulses of sentiment, or

brilliant, transient glimpses of ideal worlds. Strong, indepen-

dent, comprehensive, never remitting intelligence, proceeding

on the plain ground of things, and acting in a manner always

equal to, and never appearing at moments to surpass itself,

constituted his mental power. In its operation it has no ris-

ings and fallings, no disturbance into eloquence or poetry, no

cloudiness of smoke indeed, but no darting flames. A conse-

quence of this perfect uniformity is, that all subjects treated

appear to be on a level, the loftiest and most insignificant

being commented on in the same unalterable strain of calm,

plain sense, which brings all things to its own standard, inso-

much that a great subject shall sometimes seem to become less

while it is elucidated and less commanding while it is

enforced. In discoursing of serious subjects, Franklin imposes

gravity on the reader, but does not excite solemnity, and

on grand ones he never displays or inspires enthusiasm."

Although his works fill ten stately volumes, Franklin never

wrote a book for publication.

The "Autobiography " was intended solely for the pleasure

of his intimate friends. Tiie sayings of Poor Richard were

prepared for his yearly Almanac, with purely utilitarian ends

in view. His scientific discoveries were announced, with few

exceptions, in letters to his friends, who printed them without

his knowledge or consent.

His political papers appeared in the newspapers and reviews,

in letters, or prefaces, and in occasional pamphlets. Some of

liis brightest and most finished essays were set up and printed

by his own hand, as broadsides, on a little printing-press which

he had in his apartments while Minister to France.

PROC. AMER. PHILOS. 800. XXVIII. 133. Y. PRINTED JUNE 2, 1890.
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The matter-of-fact cliaracter of his early writings was

largely due to his surroundings and to the people for whom he

wrote. When at leisure in the society of cultivated people

he soon yielded to their influence. His famous essay on the

" "Way to Wealth," for example, was written soon after his

visit to Virginia and a somewhat intimate association with

General Braddock and his staff. The first, and incomparably

the best, part of his "Autobiography " was written at the

time of his most intimate connection with English literary

society and while visiting at the country home of the Bishop

of St. Asaph. The witty Bagatelles were produced in the

midst of a brilliant Parisian circle.

His contributions to science were the result of a period of

voluntary seclusion and temporary respite from business cares

which he had learned by his frugality and industry while

printer and publisher.

After he had acquired literary fame, he made use of it to

promote the welfare of his country. A French writer, de-

scribing, in 1872, the events of nearly a century before, said

:

" The coming of the famous American to Paris caused a

profound sensation. Everybody Avanted to see the author of

the 'Almanach du Bonhomme Kichard;' his mind was com-

pared to that of Cato, and his character to that of Socrates.

Franklin knew full well how to take advantage of the impres-

sion which he had produced upon a nation so impressionable

as were the French, always ready to place their lives and their

wealth at the service of a noble principle, and, following the

example of Lacretelle, he decided to serve as ambassador not

to a court but to a free and generous people."

He was by instinct a scholar and by inclination an author.

He loved books for themselves. He became a vegetarian at

the age of sixteen that he might buy them.
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Some one has called attention to his " remarkable affinity

for superior people." His affinity for the best of books was

also remarkable, and no one was ever more sensitive to their

influence. In the "Autobiography" he mentions the books

which, as a boy, he liked to read, and it is easy to trace the

effects of each upon his subsequent life.

His literary style, though founded principally upon a tho-

rough study of the Spectator^ gave evidence at a very early

day, of intimate acquaintance with Bunyan, Defoe, Plutarch,

' Rabelais and Xenophon. His philanthropic tendencies were

shaped and strengthened by Cotton Mather's " Essays to do

Good," and his administrative faculties by Defoe's " Essay

upon Projects." Shaftesbury and Collins strongly influenced

his theological opinions. Locke's " Essay on the Human Un-

derstanding" moulded his habits of thought, as did also the

" Memorabilia " of Xenophon.

Franklin has been called the founder of modern utilitarian-

ism, but it is unjust and ungenerous to place this estimate

upon his character. He knew the world in which he lived,

and the people for whom he wrote. His aim was to produce

immediate and practical results. His precepts were written

for the unthinking, the inexperienced and the selfish. Poor

Richard was a kindergarten teacher.

In his advice in regard to the treatment of the aged, for

example, he reminded his readers that they would themselves

in their own last years need care and indulgence, but he also

first appealed to motives the loftiest and tenderest. Whoever

studies Franklin in a generous spirit, will find no lack of gen-

erous thought and principle.

Like Socrates, Franklin estimated the value of every action

by its utility. Moral utility was to him, however, the high-

est test of value. He believed that the promotion of universal
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happiness, by the prevention or mitigation of evil, was man's

highest function. " He seems," says Weems, " to have been

all eye, all ear, all touch, to every thing that afi'ected human

happiness," and he died with his eyes fixed upon " the picture

of Him who came into the world to teach men to love one

another. On his death-bed he often returned thanks to God

for having so kindly cast his lot of life in the very time of all

others when he would have chosen to live for the great pur-

poses of usefulness and pleasure."

Is there in history a more touching memory than that of

Franklin awaiting the coming of death, the venerable sage,

the pride and glory of his own land, the admiration of Eu-

rope, making excuses for the moanings which were occasion-

ally forced from him by the severity of his pains—afraid that

he did not bear them as he ought, while he observed his

grateful sense of the many blessings he had received from the

Supreme Being, who had raised him from small and low

beginnings to such high rank and consideration among men.

I have already said that nothing was further from his

thoughts than to obtain for himself literary fame. He took no

care of his own writings, and made no effort to secure the pub-

lication of them. And still, a century after his death, he stands

prominently forth as the only great literary man of America

in colonial days and in the first fifty years of the Republic.

No one who has held in his hand a copy of Franklin's edi-

tion of Cicero's "Cato Major" can doubt that the man who

made it had the soul of an artist. No one who has read his

tender and exquisitely graceful preface to this beautiful edi-

tion can question that he liad the heart of a poet, and the

touch of a master of letters.

When twenty-five he founded a great public library, the

earliest in America, that others as well as ho might enjoy the

coinpanionsliip of books.
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Books were always in his mind and by his side. He com-

pared his own life to a book. At the age of eighty-three he

wrote

:

" Hitherto this long life has been tolerably happy ; so that,

if I were allowed to live it over again, I should make no ob-

jection, only wishing for leave to do, what others do in a sec-

ond edition of their works—correct some of my errata."

His " Autobiography," written in the same spirit, noted the

" errata " in its author's career with true printer's interest, as if

he were scanning a bundle of proof sheets. He did not con-

ceal them, but marked them so that all could see, frankly con-

fessed his errors, and did what he could in atonement.

Jefferson desired that his monument should declare that he

was the author of the Declaration of Independence and the

founder of a great university. Franklin, in his will, sought

no higher title than that of printer. A maker of books he

had been for three-quarters of a century, and a friend and

lover of literature even longer. The epitaph, written by his

own hand for his tomb, which can never become trite by repe-

tition, is full of the spirit of the great printer.

"THE BODY

OP

BENJAMIN FRANKLIN,

PRINTER,

(like the coyer of an old book,

its contents torn out,

and 8tript of its lettering and gilding,)

lies here food for worms,

yet the work itself shall not be lost,

fob it will, as he believed, appear once more,

IN A NEW
AND MORE BEAUTIFUL EDITION,

CORRECTED AND AMENDED

BY

THE AUTHOR."
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In introducing Dr. J. W. Holland, Mr. Williams

said

:

It is sometimes forgotten in Philadelphia, and it is

never remembered in Boston, that while Franklin

became a Bostonian without being consulted, he

employed the first exercise of his mature judgment to

become a Philadelphian, and remained so to the end of

his days. It is a happy coincidence that in commem-
orating the scientific labors of the man who, like

another Prometheus, stole from heaven the vital spark

which has oriven liofht to man and life to modern

science, this Society has selected one of the many
representatives of science in this city which it owes to

the attractions it offers for a career rather than to the

opportunities it furnishes as a birthplace. Dr. J. W.
Holland represents an institution which has given to

him, as it had before to a distinguished predecessor,

the field for displaying in the East a learning and skill

attained and acquired in the West. Like Dr. Gross,

he has added one more to those men of mark in medi-

cine whose work began in Kentucky, but the knowledge

of whose labors is bounded by no one State. In deal-

ing with the scientific work of Franklin, the physician

is as much at home as the electrician. His great dis-

covery in the field of the latter was more conspicuous,

illuminating the ignorance of ages by a single Hash of

lightning. His discoveries in hygiene were numerous,

useful and remain to-day serviceable. I take pleasure

in introducing to you Dr. J. W. Holland, of Jefferson

Medical College, who speaks upon
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The Scientific Work of Benjamin Franklin.

The scientific labors of Franklin were not limited to any

particular period nor any special field. Various branches of

natural philosophy, in almost every year of his middle life,

were illuminated by his discoveries, inventions and specula-

tions. As an editor and man of business, science occupied

part of his leisure, and in later life, when engrossed with public

affairs, he sighed for opportunity to follow these favorite

pursuits.

In presenting a sketch of these varied and fruitful labors,

chronological arrangement will not serve so well as one based

upon their general character. Looked at in this way his prin-

cipal works are seen to fall into a few groups such as labors in

sanitary science, in the art of navigation, in meteorology, and

in electricity. It will be readily conceded that in the limits

allotted this subject, it would be vain to attempt an extended

analysis of all the philosophical productions of his fertile genius.

It is possible, however, to give some impression of their variety

and utility.

The science of maintaining health is rightly regarded as of

very modern growth and even now its importance though

constantly insisted on by its votaries is far from being generally

recognized. The sound judgment of Franklin led him to con-

sider it as a weighty matter whether it involved smoky chim-

neys or the water supply of a great city. His sanitary labors

pertain to the person, to the house, and to the city. About

that very common disturbance of health usually called "catch-

ing a cold," many fallacies still linger though Franklin did

some forcible writing to remove the popular errors. He per-

ceived what doctors nowadays all recognize that while among

the causes of acute catarrh, exposure to cold was one, the most
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important was a predisposition due to impaired strength from

any cause whatever. Too little exposure to fresh air inducing

depressed vitality might thus figure as a cause. His essay on

this topic with some alterations would make a good sanitary

tract, even after the lapse of more than a century.

It was his constant habit to try to see all things little and

great just as they are, and when he spoke of them to give a

truthful report. When the time came for him to resort to

spectacles to correct old sight, he found that the glass which

served for society would not answer for reading. Naught that

interested him was he content to look upon as if in a fog. But

many things must be outlined dimly unless he carried two

pairs of spectacles and changed them as the occasion demanded.

To obviate this difficulty, he invented what is known as the

bifocal or Franklin lens, the upper half of which was adjusted

to distant objects and the lower for near view, as in reading.

By changing the direction of vision through this one pair of

glasses an elderly artist can see equally well the landscape one

moment and his canvas the next. Franklin asserted that he

understood French better by their help as they enabled him,

while at table to see distinctly what he had on his plate and

at the same time to note the expressive facial movements of

persons who sat opposite. In the hundred years no change

was made from the original form until recently. Now, instead

of dividing the lens in equal halves by a horizontal line, two

perfectly centred lenses of different sizes are cemented together.

The larger, having two-thirds the size of the entire glass, is

devoted to objects beyond arm's reach, and the smaller at the

bottom sufBces for reading. This invention must be considered

as something better than a convenience ; it takes rank with

devices for maintaining health. When the imperfect eye

makes frequent effort to see things without properly adjusted
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glasses, in sensitive persons eye-fatigue may induce various

reflex nervous symptoms.

To those allied departments of domestic hygiene, ventilation

and warming, he was the first one to give anything like ade-

quate heed. On many occasions he urged the need for ven-

tilation to prevent that personal vitiation of air indoors which

depresses the energies and causes stupor and dull headache.

Mr. Small, a London surgeon, credits him with being the first

who observed that respiration communicated to the air a

quality resembling the mephitic gases of caves, and further,

that a noxious character was imparted by the volatile effluvia

of persons enclosed in rooms. Franklin attached considerable

importance to the use of open chimneys for the extraction of

the vitiated air by the upward draught. While in London

he was consulted on the ventilation of the House of Commons

and recommended that the personal atmosphere surrounding

the members might be carried off direct by having outlets in

a part of the benches on which they sat connected with ex-

haust flues. The merit of the suggestion is shown by the fact

that a similar provision has been introduced into the new

Johns Hopkins Hospital which embodies the most approved

methods of sanitary construction. Connected with the benches

in the waiting rooms, and beneath each bed in the wards are

grates through which the personal atmosphere passes out to

the draught of a chimney.

Inseparable from the requirement of ventilation and sub-

servient to it is that of the heating arrangements. In this

matter he made a great stride by the invention of the stove

that bears his name. This stove was invented to economize

fuel by regulating the air supply to it and by providing large

metallic surfaces for warming the air of the room. In a hun-

dred years, from Franklin's idea many shapes have been evolved,

PROC. AMEB. PHIL08. 800. XXVIII. 133. Z. PRINTED JUNE 3, 1890.
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all traceable to tlie original. His name is usually given the

variety provided witli open grates, but there can be no doubt

that the original embodied also the principles of the now

widely used " air-tight" stoves to which his directions are per-

fectly applicable. One of the advantages claimed for the stove

was that it was a refuge from the nuisance of smoky chimneys.

At that time the true principles of chimney construction had not

been worked out so that a perfect chimney was the exception

and open fire-places not an unmixed luxury. To beguile the

tedium and discomfort of a seven weeks' voyage across the

Atlantic, Franklin set down his observations and recommenda-

tions and gave them to a suffering world as his famous pam-

phlet on the " Causes and Cure of Smoky Chimneys." Having

applied his accurate eye and judgment to these common-place

things and having made scientific publications of mark con-

cerning them, he had the satisfaction of knowing that by his

plans for perfecting chimneys, for getting the most heat from

fuel and for securing wholesome currents of air in close apart-

ments, he had dispelled much ignorance and enhanced the sum

of human comfort.

That Franklin was foremost in all public measures, for found-

ing a hospital, advancing popular education, lighting and

paving streets, and organizing fire companies, is generally appre-

ciated, but it is not so widely known that he took steps in his

will to improve the water supply of this city. Having noticed

the tendency of well water in old cities to grow gradually un-

fit for u.se, he foresaw that in time a change to a better pro-

tected source would be necessary to the public health. In his

last will he provided that at the end of a hundred years, if not

done before, the corporation of this city should employ a

bequest in bringing by pipes the water of Wi&sakickon creek

to the town. After a hundred years, his beloved city is con-
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fronted witli the same difficulty in another shape. The wells

having fulfilled his prophecy have been abolished and the

waters of the Wissahickon many years ago brought into ser-

vice have in turn come under suspicion. What an imperial

gift, if some millionaire, emulous of Franklin's example, with

far greater means, should see fit to dedicate his money to pro-

vide for the people a purer drinking water, when the unfitness

of the present source shall be duly recognized

!

Having made eight voyages across the Atlantic at a time

when it took at least a month, he had opportunities for studying

the art of navigation. What he saw joined to what he learned

from experienced seamen and his own wide reading lead him

to inferences that have helped to master the difficulties and

perils of the sea. Although early Spanish navigators were

aware of the existence of the Gulf stream, so little detailed

knowledge was available that up to Franklin's time the cur-

rents of the Atlantic were looked upon as hindrances rather

than helps to transatlantic commerce. Franklin noticed the

higher temperature marking out the Gulf stream, took many

thermometric observations, and made a chart of it with a view

to guide navigators in the route between England and America.

He first advised that systematic use be made of the trade-

winds and the ocean currents, and* showed how it could be

done. From the Chinese he got an idea which he was the first

to urge upon the western ship-owners. He worked out the

crude hint to its best form—that of dividing a ship into sepa-

rate chambers by water-tight partitions so that a leak in one

would not affect the others. It was not until quite recent

years that this device has been put in practice with the de-

sired results. A demonstration of its utility was seen lately

in the accident that happened to the steamer City of Paris.

Even when two of her compartments were flooded, she bore
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up for four days and a half, bringing her ship's company of

more than a thousand souls safely into port.

The recorded experiences of ships during the last few years

have fully established the efficacy of another notion of

Frankhn's, Thanks to his emphatic endorsement the previ-

ously known power of oil to still troubled waters is now gene-

rally employed to smooth the breaking waves when they

threaten the safety of a vessel.

The occurrence of a north-east storm of unusual violence

provoked those inquiries which led to his discovery of the

backward course of storms and to a theory which had a

marked influence on the development of meteorology. His

explanation of the Aurora Borealis as a phenomenon of atmos-

pheric electricity was at once accepted as adequate, though in

its details it has since been modified to meet the demands of

advancing knowledge.

In one of his charming letters to a lady correspondent he

first made note of the remarkable variation in the absorptive

power for the sun's heat shown by cloths of different colors.

According to his suggestions, the principle has been applied to

agriculture and to the clothing of armies. Under the foster-

ing hand of the national government during this century there

has been developed from his initial inquiry in navigation the

admirable work of the hydrographic office. Its pilot charts

are the lineal descendants of the one Franklin drew. It is not

claiming too much to say that his observations on the north

-

eiist storm were the first noteworthy contribution to the science

upon which is based the predictions of the weather bureau.

The present time has been called " the Age of Electricity."

To estimate fairly the significance of Franklin's electrical

researches in this day of the telephone, the dynamo-engines,

the electric light, and the electric railway, it must be remem-
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bered that one hundred and fifty years ago not only was there

no telegraph, but the magnetic, chemical and motor powers of

electricity were not even dreamt of. It was fifty years before

Galvani published his account of the convulsions produced in a

frog's leg by the contact of dissimilar metals, Volta was just

five years old. To what is now an open book full of wonders

which every school-boy can read without obscurity or hesita-

tion, naught but the preface had appeared. That preface dates

from three centuries before Christ, when Thales of Miletus

drew attention to the curious property of attraction developed

on rubbing amber. The Greeks explained this by the theory

that friction evoked the animating soul of the amber which

seized upon light particles near it. For nearly two thousand

years there was no substantial addition to knowledge until

Gilbert discovered that glass, sealing wax, sulphur, and other

substances could also be electrified. Then fifty years elapsed

before a rude machine was made from which vivid sparks

.

could be drawn. After another fifty years the resemblance

between these zigzag sparks and the lightning flash was com-

mented on. The first chapter was fairly opened when the

discovery of the Leyden jar enabled the experimenter to im-

prison the fiery spirit and perform many remarkable tricks

with it. At this time Franklin had reached middle life and

retired from business with an independent fortune. He gave

his scientific enthusiasm a free rein with th§ Leyden jar and

the frictional machine. With the aid of his Philadelphia col-

laborators many ingenious experiments were devised. Their

joint study proved so fruitful that in the course of six years

they advanced the science of frictional electricity more than

the rest of the world had done in two thousand.

It was this chapter which, according to Goethe, had been

bandied better than any other in modern times. For illustra-
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tion of an admirable scientific method, let us glance at tlie

steps of Franklin's research. First, his attention was taken

with the marvels of the rubbed glass tube. These were en-

hanced by the storage properties of the Leyden jar. With

three friends who had the same irfection, he formed a coterie

for mutual suggestions and encouragement. They constructed

their oavti machines and with them made new demonstrations

of attraction and repulsion, and of the power of electricit)r to

produce light, heat, mechanical violence, nervous shock, and

even death. The brilliancy of these experiments depended

mainly on Franklin's discovery that the electricity of the Ley-

den jar was stored up on the glass, and that by increasing the

extent of excited surface the energy was proportionately mul-

tiplied. The power thus obtained made it appear highly

probable that the difference between the spark and the light-

ning flash was one of degree. Having discovered the property

of pointed conductors to cause a silent and harmless discharge

he next charged an artificial thunder-cloud made of Leyden

jars, and with a small pointed rod conducted away its energy

without noise or violence. From the truth thus established,

he deduced the conjecture that sharp metallic rods fixed at the

highest point of buildings would draw away quietly the charge

of an approaching thunder-storm. A similar contrivance

brought the atmospheric electricity within the reach of his

experiments, and. its identity with frictional electricity was

fully demonstrated. His conjectures put to the test gave to

the service of humanity the lightning-rod, accounted the most

brilliant appHcatioa of science that had been known up to

that time.

In a hundred years, bat little has been added to what

Franklin revealed concerning tlio electricity of friction.

Volta's elcctrophorua with his condenser and Iloltz' induction



207

machine are the only important additions to electrostatics

that have since been made. The marvelous progress of this

century in the adaptation of electricity as a useful agent are

developments of chemical and magnetic electricity forms un-

known until after Franklin's death. His apt and simple

theory of an electric fluid, the excess or lack of which caused

positive and negative action, held sway for so many years that

to this day its nomenclature is retained in spite of defects re-

vealed by recent advances in knowledge. The splendid re-

sults of investigations made in our time call for a broader

conception which shall include Franklinism, Galvanism, and

Faradism, with those manifestations of energy at a distance

which seem to place electro-magnetic induction in the same

category with light and other radiant forces.

But Franklin's fame as a philosopher who worked for the

improvement of man's estate shall remain amid all the theo-

retical changes of the future. It shall renjain because it rests

upon the enduring truths he first laid bare; because it was

builded with sound inductive methods; because it is guarded

by the grateful memories of mankind. Cheerfully then let us

commemorate the day of his death. It was the day when his

intelligence should at last be released from "its muddy vest-

ure," when, as he expressed it, he should be free to roam

through some of the systems Herschel has explored, free to

satisfy his curiosity concerning worlds he did not know.

In introducing Dr. Henry M. Baird, Mr. Williams

said:

The connection of Franklin with France lay deeper

than the accident of events or the needs of his native

land. Of all our greater men in the last century or in
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this, the expression and cast of his genius alone was

Gallic. He shared with Voltaire the capacity for using

the highest literary form to enlighten the humblest

reader or confute the keenest partisan. In his jour-

nalism, he prefigured the homely familiarity and the fami-

liar humor which is alike the might and the weakness,

the strong tower and the open pitfall of the Anierican

newspaper in this century. But in all he wrote and in

much that he did, he foreshadowed that apprehension

and appreciation of form for wit's sake which yearly

draws us as a nation nearer to the critical standards of

France in art and in letters. The historian of France

therefore approaches the diplomatic career of Frank-

lin acquainted not only with the environment in which

he discharged his great services, but aware of the men
and the models, the method and habit of thought

which profoundly influenced the conscious and uncon-

scious development of Franklin from the man of busi-

ness into the man of science, and from the man of science

into the man of affairs. To the historian of the Hugue-

nots, the chronicler of the great Cardinals, the deep

and unsparing student of the causes which prepared

in France the field in which Franklin won his last and

closing triumphs, these triumphs have a meaning and

interpretation lost on other men. I need not remind

you that our next speaker ascends this platform with

this special equipment for his work in treating of the

diplomatic services of Franklin, and I feel equal honor

and good fortune in introducing to you, as the last

speaker of the evening. Dr. Henry M. Baird, of the

University of the City of New York, who will speak

upon
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The Diplomatic Services of Benjamin Franklin.

I have been asked to address you on the subject of Dr.

Franklin's diplomatic services—a department of activity in

which our great compatriot, and the founder of this Society,

conferred upon his country and upon humanity benefits not

inferior to those by which, as a scientific discoverer, he brought

the whole world into his debt.

In the address of welcome made to Benjamin Franklin,

upon his return from his last mission to Europe, the Assembly

of this Commonwealth, by the mouth of its Speaker, the

Hon. John Bayard, greeted him with these words :
" We are

confident, sir, that we speak the sentiments of this whole

country, when we say that your services in the public councils

and negotiations have not only merited the thanks of the

present generation, but will be recorded in the pages of history

to your immortal honor." *

We are here, Mr. President, to set the seal of the conclud-

ing years of this nineteenth century to the fulfillment of the

prophecy made over one hundred years ago, by the enthusi-

astic voice of Franklin's contemporaries.

The diplomatic services of Benjamin Franklin are naturally

to be referred to two periods ; and the dividing line is the out-

break of the American Revolution. In the first period, his

efforts were directed towards England, and his aim was to ob-

tain for his countrymen, as citizens of the great British empire,

the acknowledgment of rights inalienably theirs by reason of

their birth.

In the second period, the claims of the colonists of North

America having been practically denied, the energies of his

* " The Complete Works of Benjamin Franklin." Edited by John Bigelow (New York,

1887). ix, 248.

PROC. AMER. FHIL08. SOC. XXVIII, 133. 2a. PRINTED JUNE 3, 1890.
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mind were turned in the direction of France, and his heroic

and persistent exertions were put forth to secure, first, the

recognition and help of that land, and then, with that help,

the complete independence of the United States and their ad-

mission into the sisterhood of nations. Both departments of his

activity, both fields of labor, elicited strenuous, concentrated,

conscientious exercise of all his prodigious intellectual powers,

and both were worthy of them. Yet viewing his diplomatic ser-

vices as a whole, the latter part stands out prominent, as indeed

the consummation of a life of singular utility to the public.

The English mission laid the foundation, broad and firm, of

Franklin's fame as an able negotiator ; his mission to the Con-

tinent reared on this abiding substructure a stately edifice

adorned with imposing columns and entablature—in which, if

I may be permitted to carry out the same figure, the aged phil-

osopher's warm and enthusiastic attempt, in the name of

humanity, to mitigate the horrors of all future wars, consti-

tuted the graceful cornice—a supreme and enduring tribute to

the kindly instincts of his nature, of which it may truthfully

be said :
" Finis coronat opus^

The richest and best fruits of man's intellectual and moral

growth are found in the autumn of life, when the warm and

mellowing rays of the sun have done their work, and nature

gathers to itself the combined results of the entire year. Frank-

lin's noble achievements as a diplomatist were accomplished

in his later manhood and in his old age. He was past his fifty-

first birthday when he sailed for England upon his first mis-

sion ; he lacked less than six months of being four-score years

old when he returned from his mission to France. The inter-

vening twenty-eight years had been spent abroad in the service

of his country, with the exception of two short intervals, the

one of less than two years, the other of about eighteen months.



211

And what had he accomplished, when, with hair blanched

by age, he at last returned to his native land and to the city of

his choice, after so long an expatriation ?

It is not with diplomacy, especially with services of the

kind that Dr. Franklin rendered, as it is with the career of the

military hero. If the great negotiator also has his triumphs,

it is not always easy to lay the finger upon all the particular

movements by means of which his bloodless victories are won.

None the less do all his carefully laid but unobtrusive plans

tend unerringly to the great result.

The first mission to England, though extending over not less

than five years, is of subordinate interest to us now ; because

of the complete change that has since obliterated the political

issues then regarded as momentous.

As agent for the colony of Pennsylvania, Dr. Franklin was

sent to endeavor to obtain redress of wrongs sustained at the

hands of the proprietaries. Subsequently appointed agent by

other colonies—Massachusetts, Maryland, Georgia—his duty

included vigilance respecting their interests also. The negoti-

ation was long, tedious, dreary. We cannot tell how an ob-

scure and unknown American, acting as a commissioner of

distant provinces, would have fared at London in those times.

Even Dr. Franklin, with all the great prestige of his scientific

renown, did not find his position a bed of roses. The British

government had evidently no very exalted opinion of the

importance, present or prospective, of his gracious majesty's

transatlantic plantations. Procrastination, proverbial vice of

courts, had full sway. The months that Franklin was kept

waiting for an answer to his petitions, were, doubtless, not alto-

gether wasted by one who had mastered the rare art of putting

the fragments, the very crumbs of time, to profitable use in

the study of nature's hidden mysteries ; and an abode in the
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midst of the most learned and appreciative scholars England

could boast, was not altogether destitute of attractions. Yet

the diplomatic gain—the admission in particular of the right

of the colonists to tax the lands of the proprietaries, soon to

be proprietaries no more—seems trifling in view of the great

events shortly to happen. And still the shrewd negotiator

had gained something valuable. He had gained an insight

into the cardinal doctrine of the current creed of the court.

For had he not heard a minister of state. Lord Granville,

propound the tenet that the king's instructions to his

governors in America were the law of the land, and that

the king himself must be regarded as " the legislator of the

colonies ?" This was a strange view to Dr. Franklin, who

had always supposed that the right tc make the laws was

vested in the provincial assemblies, with the king's approval.

And he significantly tells us :
" His lordship's conversation

having a little alarmed me as to what might be the sentiments

of the court concerning us, I wrote it down as soon as I re-

turned to my lodgings."*

It was not many years before it was the turn of others tc

take alarm at the practical assertion of the same dangerous

heresy.

Respecting Franklin's second period of residence in London

as a negotiator, it is not too much to say, that it brings into

the clearest relief the rare capacity of the great American

statesman. True, he did not attain the goal of his hopes. He

was not successful in bringing the crown and people of Greal

Britain to a better mind, in settling the relations of the colonies

to the mother country upon a lasting basis of justice and

equality ; in obviating the necessity of that sundering of ties

which Dr. Franklin himself was reluctant to admit to be

* Autobi«grapb]r (eoDtlDuatlon) in Worki, 1, 200.
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unavoidable, and in averting the dreadful resort to war between

men of the same blood. But he did succeed in the next best

thing, for he brought into the clear light of God's sunshine the

righteousness of the struggle that was forced upon the colonies,

by demonstrating the impossibility of obtaining redress for

their wrongs from an obstinate king, from an unreasonable

and prejudiced parliament, from a people that because they

inhabited the mother country had fallen into the strange mis-

take of imagining themselves to be not subjects but govern-

ors.* For, as Dr. Franklin wrote to Lord Kames, " every man

in England seems to consider himself as a piece of a sovereign

over America ; seems to jostle himself into the throne with

the king and talks of our subjects in the colonies.^'' f

Two scenes of dramatic interest illustrate this mission

—

both almost too familiar to students of history to need more

than a passing notice, both, however, too characteristic and

too essential to a clear understanding of the marked personal-

ity of the man who was their hero, to be left altogether with-

out mention. The first of these is that remarkable examina-

tion before the House of Commons, so often described, so often

the subject of unconcealed wonder on the part of historical

writers, when for hours Dr. Franklin answered the various

questions addressed to him both by friends and by political

opponents, with a readiness, a calmness, an aptness, that have

rarely been equaled, perhaps never excelled. While it seems

too much to say that his replies to the interrogatories of his

friends were altogether unpremeditated, the admirable prompt-

ness and skill with which he met the inquiries sprung upon

him by adversaries, afford conclusive evidence of the breadth

of his information upon American topics, and, not less, of the

• Works, lii, 486, 487.

t IK iv, 2, 3.
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singular equipoise of a mind so nicely balanced as to respond

instantly to the demands of tlie moment, yet so firmly settled

as to be proof against every attempt to disturb or disconcert.

If this famous episode was well calculated to exalt Dr.

Franklin to the highest pinnacle of political reputation as yet

attained by any American subject of the king of England, it

scarcely surpassed in interest another occasion of the same

eventful period.

It was in February, 1766, that Dr. Franklin appeared before

the Commons to submit to the long but respectful examination

of which I have just spoken. It was nearly eight years later

(in January, 1774) that the venerable sage, the man whom the

world of letters and the world of science delighted to honor,

was subjected, in the presence of the Privy Council, to an

attack as scurrilous as it was indecent. There is no need that

I rehearse the familiar tale of the Hutchinson Letters and the

storm their publication aroused. That Dr. Franklin's part in

the transaction was fully justifiable, can scarcely fail, I think,

to be the unanimous verdict of impartial men. But the fury

of the party whose secrets were unmasked so unexpectedly,

can scarcely be imagined. Of that fury the scandalous occur-

rence in the Cockpit of Westminster (on the 29th of January,

1774) was the direct and disgraceful consequence. The gov-

ernment's very purpose in summoning Dr. Franklin was to

insult him ; and had it been in the power of malice to affix

ignominy to a great and virtuous man, the vituperative address

of the solicitor-general, Mr. Wedderburn, might have com-

passed that end. As it was, during the whole time that this

unseemly flood of abuse was poured upon his devoted bead,

Dr. Franklin, to use the account of an eye-witness (Dr. Ban-

croft), "stood consj)icuou8ly erect, without tlie smallest move-

ment of any part of his body. The muscles of his lace bad
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been previously composed, so as to afiford a placid, tran-

quil expression of countenance, and lie did not suffer the

slightest alteration of it to appear during the continuance of

the speech, in which he was so harshly and improperly

treated," *

A man conscious of the integrity of his purpose and the

innocence of his actions can well afford to wait for vindication.

And Dr. Franklin had not very long to wait. Not quite a

year had elapsed—it was Wednesday, the 1st of February,

1775—when Lord Sandwich, in opposing in the Upper House

the conciliatory measure introduced by the Earl of Chatham,

seeing Dr. Franklin a few feet distant leaning upon the bar,

went out of his way to express his belief that the plan under

consideration was not that of any British peer, but of a person

whom he saw before him, one of the bitterest and most mis-

chievous enemies the country had ever had. In reply to whom
Lord Chatham, not content with accepting the sole respon-

sibility for the authorship of the project, proceeded to eulogize

the great philosopher in these memorable words :
" I make no

scruple to declare that, were I the first minister of this coun-

try, and had I the care of settling this momentous business, I

should not be ashamed of publicly calling to my assistance a

person so perfectly acquainted with the whole of American

affairs as the gentleman alluded to, atid so injuriously reflected

on ; one whom all Europe holds in high estimation for his

knowledge and wisdom, and ranks with our Boyles and New-

tons
; who is an honor, not to the English nation only, but to

human nature !"

" I found it harder," modestly remarks Dr. Franklin in re-

porting the incident, " I found it harder to stand this extravagant

compliment than the preceding equally extravagant abuse, but

* Works, V, 311.
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kept as well as I could an unconcerned countenance, as not con-

ceiving it to relate to me." *

And what shall I say of the importance of the services of

Benjamin Franklin at the court of Versailles ?

His good American friends had contented themselves with

a brief enjoyment of his society at home. Little more than a

year after his return from London, they voted, in Congress

assembled, his dispatch to Europe, this time to France, show-

ing scant consideration for his three-score years and ten, or for

any natural desire he might have for a longer furlough from the

diplomatic service. Barely had he, as a representative of

Pennsylvania, affixed his name to the Declaration of Independ-

ence, before he was chosen to discharge his new and responsi-

ble functions. He reached Nantes early in December, 1776.

Before Christmas he was in Paris.

He came at a critical moment. It cannot be affirmed that,

without the help of France, the thirteen American colonies

would not ultimately have achieved their great purpose. There

is much in a courage that will admit into its vocabulary no such

word as failure. Stout hearts convinced of the righteousness

of the cause for which they battle, possess a great reserve of

power. Unflinching resolve has learned the secret of enlist-

ing time and opportunity as allies, and when most prostrate

rises, with Heaven's help, to renew a strife which in the end

must be crowned with victory.

But the American contest would have been longer, more

painful, more enduring in the injuries inflicted, had it not been

for the kindly intervention of France. And that intervention

Benjamin Franklin secured. Humanly speaking, there

was no one else that could have secured it. He was the

foremost American of his time ; in fact, he was the only

• Worka, r. 49S.
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American that could claim a world-wide reputation. Even

"Washington was little known in Europe. Younger than

Franklin by twenty-six years, he had as yet accomplished little

to bring to the notice of foreigners those transcendant qualities,

that commanding personal character, which years of arduous

war amid trials, discouragement, and even occasional defeat,

were to put to the proof. But Franklin, the man of science,

the brilliant discoverer in a new and attractive realm of inves-

tigation, was known by all. His name was upon all lips. The

very fact that he had come to France to advocate the cause of

the new American republic conciliated for that cause the favor

of great and small. And with the favor came a conviction

that the side Franklin espoused would be certain to win. For,

changing somewhat Turgot's celebrated line, was it not self-

evident that the hand that " snatched the thunderbolt from

heaven " would prove competent to wrest " the sceptre from

tyrants ?" Thus it came to pass that soon, according to M.

Lacretelle, " no one any longer conceived it possible to refuse

fleets and an army to the countrymen of Franklin."* Or, as

M. Mignet, most terse and philosophical of modern French

historians, has put it, " The sight of Franklin, the severe sim-

plicity of his dress, the refined kindliness of his manners, the

alluring spell of his wit, his venerable appearance, his modest

assurance, and his resplendent fame, brought the American

cause altogether into fashion."f

But it was not solely, nor chiefly, the reputation already

gained by Dr. Franklin, that made his mission to France so

productive of good to his native land. There was a wide field

for the exercise of his ingenuity, for the display of his shrewd

• " HIstoire de la France pendant le dix-huiti6me siScle," v, 86.

t " Vie de Franklin, M^moires de rAcadfimle des Sciences Morales et Politiques de I'ln-

stitut de France," vii (1850), 896.
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common sense, and of both dexterity and tact, in those dark

days when nothing reached Europe but reports of losses, re-

treats, disasters to the patriots. Money was to be obtained,

and that from the coffers of a monarch himself well-nigh

bankrupt. A great state must be induced to enter the strife

upon the seas with the most formidable of maritime powers.

A friendly shelter must be found in hospitable ports for Ameri-

can vessels that scoured the shores of Great Britain and brought

in the prizes taken to be condemned and sold.

With the joyful news of the surrender of General Burgoyne

came the first rays of sunshine, presage of the complete dis-

persion of the thick clouds hitherto enveloping the political

skies. Then it was that the king of France definitely consented

to enter upon a treaty of alliance with the United States.

That was indeed, as M. Guizot justly styles it, "a triumph of

Franklin's diplomatic abiUty."* Henceforth, if the great

American envoy's labors did not diminish, if instead they

rather increased as the slow years of the contest dragged along,

at least the firm conviction of approaching triumph made

tolerable even that enormous load of ~ responsibility which

rested upon his shoulders. Others, it is true, were associated

with him, at the Hague, in Madrid, and elsewhere—John

Adams, John Jay, and others, whose services are deserving of

everlasting remembrance. They, too, displayed true patriot-

ism, whole-souled devotion to the cause of liberty, and rare

skill in negotiation. They might not have enjoyed the oppor-

tunities for training in the school of diplomacy which had fallen

to the lot of the British envoys with whom they were called

upon to deal, but they proved themselves adepts in the science

of persuasion and generally discomfited their rivals. As Dr.

Franklin somewhat quaintly states it, not without a tinge of

• •' IlUtolro de Franco," v, 34«.
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raillery, when writing to his English correspondent, William

Strahan, once more his friend, after the conclusion of the war

:

" Your contempt of our understandings, in comparison with

your own, appeared to be not much better founded than that

of our courage, if we may judge by this circumstance, that, in

whatever court of Europe, a Yankee negotiator appeared, the

wise British minister was routed, put in a passion, picked a

quarrel with your friends, and was sent home with a flea in

his ear."* And if good Jonathan Shipley, Bishop of St. Asaph,

had primary reference to the ability of Franklin himself in

dealing with the French and English ministers, the remark

held good also of his wortliy associates :
" The event has shown

that, in their own arts, you were not inferior to the ablest of

them."t

Yet, while others were associated with him in the honor-

able work, and right nobly discharged their part, it was after

all. Dr. Franklin that was chiefly looked to to represent the

United States in Europe entire, as it was he alone that could

sustain the credit of the country when Congress in its despera-

tion was issuing drafts which it provided the envoys with no

means of honoring, and when the advances of money im-

peratively needed for the maintenance of the American cause

must be wrung by judicious insistance from a government, not

so much reluctant, as unable to meet all the demands upon its

purse made by its impecunious ally.

At last perseverance met with its reward. The king of

England was compelled to acknowledge the autonomy of his

revolted colonies, and, on the 80tli of November, 1782, in con-

junction with John Adams, John Jay, and Henry Laurens, Dr.

Franklin signed the provisional articles. Ten months later, he

* Letter from Passy, 19 August, 1784, Works, ix, 53.

t Letter from Twyford, 27 November, 1784, Works, ix, 280.
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was associated with Adams and Jay in conclnding the defini-

tive treaty.

To theconsummation of the hopes of all patriotic Americans,

the wise eflforts of Franklin and his fellow-diplomatists had

contributed as truly, perhaps as substantially, as had the mar-

tial exploits of Washington and his companions in arms. And

it is as honorable to the wisdom as it is to the reverent spirit

of those great men, that both Franklin and Washington

ascribed their success to the favor of God who is the friend

and avenger of the oppressed. I quoted, a moment ago, the

somewhat boastful terms in which Dr. Franklin was pleased to

describe to William Strahan the triumphs of American diplo-

macy at European courts. I must be permitted here to repro-

duce these sentences by which he next proceeds to qualify

what might well otherwise be viewed as too arrogant a claim.

" But, after all, my dear friend," he says, " do not imagine that

I am vain enough to ascribe our success to any superiority in

any of those points. I am too well acquainted with all the

springs and levers of our machine, not to see that our human

means were unequal to our undertaking, andthat, if it had not

been for the justice of our cause and the consequent interposi-

tion of Providence, in which we had faith, we must have been

ruined. If I had ever before been an atheist, I should now

have been convinced of the being and government of a Deity 1

It is He who abases the proud and favors the humble. May
we never forget His goodness to us, and may our future con-

duct manifest our gratitude." *

It cannot but be regarded as an interesting circumstance,

that Dr. Franklin's last diplomatic service should have been

rendered in the interest of our common humanity; that in the

treaty with Prussia, which it was his last official duty to sign

• Worlu, Is, 68.
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on the eve of his departure from Paris, were embodied those

philanthropic provisions that are destined, we hope, to mark

the era of a higher and purer civihzation.

Much as Dr. Franklin had had to do with the prosecution

of war, forced thereto by the circumstances of the hour, he

was preeminently a man of peace. " I am of opinion," he

once wrote to the banker, Le Grand, " I am of opinion that

there never was a bad peace, nor a good war." * He hoped

great things from the spread of intelligence and especially of

mutual forbearance. Hence he rejoiced when Louis XVI, by

his edict 6f toleration (1787), took the first step toward undo-

ing the mischief wrought by Louis XIV's gigantic blunder in

revoking the Edict of Nantes. " The arret in favor of the

non cathoUques" he wrote from Philadelphia, "gives great

pleasure here, not only from its present advantages, but as it

is a good step towards general toleration, and to the abolish-

ing, in time, all party spirit among Christians, and the mis-

chiefs that have so long attended it. Thank God, the world

is growing wiser and wiser, and as by degrees men are con-

vinced of the folly of wars for religion, for dominion or for

commerce, they will be happier and happier." f

Meanwhile, as the prospect of the entire abolition of war

was yet very dim and shadowy, Dr. Franklin regarded it an

end well worth laboring for to reduce as much as possible the

attendant horrors. Two of these

—

privateering and the cruel

treatment of prisoners of uar—he set himself to remove.

He had written frequently and decidedly in condemnation

of privateering, which he stigmatized as a remnant of the

ancient piracy, and argued that though accidentally beneficial

to particular persons, it was far from profitable to the nation

• Works, Ix, 298.

Letter to M. Lc VeiUard, PhUadelpbia, 8 June, 1788. Works, Iz, 481.
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that authorized it. It was a lottery in which some might

draw prizes, but the whole expense exceeded by much the

aggregate of individual gains. Besides, in addition to the

national loss of so many men during the time they have been

engaged in robbing, the agents in the nefarious work become

unfit for any sober business after a peace, and " serve only to

increase the number of highwaymen and housebreakers."

The financial disaster that sooner or later overtakes even the

most prosperous of those taking part in it, Franklin regarded

as " a just punishment for their having wantonly and unfeelingly

ruined many honest, innocent traders and their families, whose

subsistence was employed in serving the common interests of

mankind."*

In accordance with these humane views. Dr. Franklin de-

sired to insert in the treaty of peace with Great Britain an

article abolishing privateering in all future wars. To this end he

drew up a proposal, which he enclosed to his old friend, Rich-

ard Oswald, the British commissioner, shortly after they had

signed the *' provisional articles," In the accompanying letter

he wrote :
" I send you also another paper which I once read

to you separately. It contains a proposition for improving the

law of nations, by prohibiting the plundering of unarmed and

usefully employed people. I rather wish than expect that it

will be adopted. But I think it may be offered with a better

grace by a country that is likely to suffer least and gain

most by continuing the ancient practice, which is our case, as

the American ships, laden only with the gross productions of

the earth, cannot be so valuable as yours, filled with sugars

or manufactures. It has not yet been considered by my col-

leagues, but if you should think or find that it miglit be

*PiopcMitloni relative to privatvvriug cumiuuuicated to Mr. Ottwald, raasy, H Juuuary,

178S, Worka, viil, 2M. Soe also, tb., Ix, 8S, 8U.
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acceptable on your side, I would try to get it inserted in the

general treaty. / think it will do honor to the nations that

establish it^ *

Dr. Franklin was right, but, finding no favor with the gov-

ernment of Great Britain, the proposal was declined. Its

author, however, did not despair. A few years later he had

the satisfaction of being able to write to M. Leroy :
" I rejoice

to hear that the difference between the emperor and your

country [France] is accommodated, for I love peace. You will

see in the treaty we have made with Prussia some marks of

my endeavors to lessen the calamities of future wars." Accord-

ingly we find near the close of that document, signed as I have

said by Dr. Franklin, as one of the three commissioners

appointed by Congress, just before his return, an article—it is

the twenty-third—almost identical in its phraseology with

that which he had, two years before, offered to Mr. Oswald

for consideration. In it occur these memorable words : "And

all merchant and trading vessels employed in exchanging the

products of different places and thereby rendering the neces-

saries, conveniences and comforts of human life more easy to

be obtained and more general, shall be allowed to pass free

and unmolested ; and neither of the contracting powers shall

grant or issue any commissions to any private armed vessels,

empowering them to take or destroy such trading vessels or

interrupt such commerce." f

Not only so, but, in a succeeding article, the attempt is made

further to mitigate the sufferings entailed by war by provisions

of the most kindly character, stipulating in great detail what

shall be the treatment of prisoners. They shall not be sent

• Works, viU, 245.

t Text in " Treaties and Conventions concluded between the United States of America

and other powers since July 4, 1776 " (Wasliington, 1889), 905, 906.
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to distant and inclement countries, to the East Indies or to

any other parts of Asia or Africa, nor confined in dangerous

prison-ships or prisons, nor put into irons, nor bound, nor

otherwise restrained in the use of their limbs. Both officers

and common soldiers shall be furnished with daily rations

equal in quality and quantity to the rations given to

soldiers and officers of the same rank in the array of the cap-

tors ; and their quarters and barracks shall be not less roomy

and comfortable than those enjoyed by the troops of the party

in whose power they are.

Still further to invest these new improvements in interna-

tional jurisprudence with all possible sanctity, the following

clear statement is made, every line of which bears the marks

of Dr. Franklin's clear and judicious pen :
" And it is declared,

that neither the pretense that war dissolves all treaties, nor

any other whatever, shall be considered as annulling or sus-

pending this and the next preceding article ; but, on the con-

trary, that the state of war is precisely that for which they are

provided, and during which they are to be as sacredly observed

as the most acknowledged articles in the law of nature or

nations."*

This was an appropriate ending of Dr. Franklin's diplomatic

services, a real gain for humanity achieved by a philosopher

in whose eyes no acquisition, either of his own or of others,

was so precious as that by means of which the common store

of comfort and happiness was enhanced. Again it had been

the great fame of the founder of this Society that insured him

success in the field of international negotiation. For with

such a man the States and raonarchs of the Old World deemed

it an honor to treat. The ambassador of Gustavus III, of

Sweden, was not only directed to make advances for a treaty

• TrMUlM and CooTentloni, 000.
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with the United States—Sweden being the first power in

Europe which voluntarily offered its friendship without being

solicited—but was charged to tell Dr. Franklin that the king

had so great esteem for him that it would be a particular satis-

faction to his majesty to have such a transaction with him.

Dr. Franklin is himself our informant, nor does he conceal the

pardonable gratification which he felt at hearing the flattering

assurance, adding: "I have perhaps some vanity in repeating

this ; but I think, too, that it is right that Congress should know

it, and judge if any use may be made of the reputation of a

citizen for the public service." *

The diplomatic career of Dr. Franklin closes with the year

1785, when he went home not indeed to enjoy rest, as he had

fondly hoped, but to a change of scene and of employment.

And here, in the city of his adoption, death overtook him

rich in years, in honors, and, what he prized more, in the

memory of valuable benefits conferred upon his country and

upon mankind. Such men are few in any age ; their number

is not great in all the combined centuries that together make

up the short life of our race upon this planet.

it is only meet that we should cherish their names with

respect, and gratefully hand down to posterity the story of

their honorable and meritorious deeds.

Upon the close of the last speech, Mr. Williams

said :

I am instructed by the Committee, which I represent

in closing this commemoration, publicly to express the

appreciation of the Society for the attendance of its

* Franklin to Secretary Livingston, Passy, 25 June, 1782, Works, viii, 109.
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S^uests and for the words of its invited speakers. A
hundred years ago, the honor and commemoration of

Franklin at the end of a century was confidently

expected by our predecessors, whose example we fol-

low to-night with this tribute in memory of his death.

With increasing confidence, with enlarging hope for

the future, in abiding certainty that whatever another

century may bring it can add only increasing fame to

his memory, we commit our discharge of this duty to

our successors a century hence, in the complete and

comfortable assurance, that their commemoration, like

our own, will find assembled again the descendants of

Franklin, this Society, its members, its invited guests.

and eloquent voices to commemorate his memory and

aofain record his fame.
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It is impossible within the limited compass of a memoir like this, to pre-

sent a complete picture of the lifS and character of a man so pure, so

strong, so gifted, so impressive in his influence upon the world in which

he lived, as those of the subject of this sketch.

Many of the circumstances which moulded his earlier years have sunk

into oblivion, and through the passing away of his contemporaries cannot

be revived. We must be content therefore to gather up the fragments

which remain, and to fill out the outlines with the more abundant records

of later years.

Daniel Raynes Goodwin was born, April 12, 1811, in North Berwick,

Maine. His father, Samuel Goodwin, was a farmer who also owned and

worked two mills at the Falls of Negutaquis, on the outskirts of the town.

He was a sensible and good man, who, after rearing a family of nine chil-

dren, died in 1855 at the age of ninety-two. His mother was A nna Gerrisb,

who survived her husband about one year. On both sides Mr. Goodwin
inherited sterling qualities ; on the father's side had been men of mark for

integrity, courage and patriotism, and on the maternal side, college-bred

men for generations. Tlie homestead was so situated as to present meagre

advantages for school education. The nearest neighbor lived nearly a

mile distant, and the nearest scliool-house, wliich was opened only about

ten weeks each year, was still farther ofl:'. In those days, in New Eng-

land, sparsely settled and poor, except in the cities and towns, school ad-

vantages were few, and were pursued under many drawbacks and hard-

ships. Wherever possible they were supplemented by home teacliing.

Fortunately in this case, the eldest sister performed this office during the

winter evenings. When fifteen years of age, he was sent to the Academy
at South Berwick, and later on to Limerick Academy. In 1828, then

PBGC. AMER. PHILOS. SOC. XXVIII. 134. 2d. PRINTED JAN. 12, 1891.
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seventeen years old, be entered Bowdoin College, at Brunswick, Me., and

notwithstanding his limited preparation, he speedily took and maintained

throughout his college course, the first place for scholarship, as well as for

natural powers. It is stated by Rev. Dr. John Lord, one of his schoolmates

at Berwick Academy, that his class were all older than himself, yet that

he at once took the lead, and being ahead of his teacher in classics, really

taught himself Greek and Latin, He adds that he (Mr. G.) had great pre-

cocity of talent in every study to which his attention was turned, and was

regarded as a sort of intellectual prodigy by teachers and scholars alike.

He graduated at the head of his class at Bowdoin, in 1832, and was ap-

pointed master of the Academy at Hallowell, Me. ; soon after which, in

1834, he became a member of the Theological Seminary at Andover. In

1835, he was called from Andover to Bowdoin, his Alma Mater, as tutor

under the late Henry W. Longfellow, professor of modern languages.

Soon after assuming the duties of this position he was elected to succeed

that eminent man, who had resigned the chair. Some faint conception of

his abilities and attainments can be drawn from the fact, that such «. choice

should have fallen upon a man of only twenty-four years of age. DilBdent of

his own powers, however, and resolved to fit himself more thoroughly for

his post, he at ome proceeded to Europe and spent nearly two years, study-

ing the structure of the language and the literature of Spain, France, Italy

and Germany, and maturing his knowledge of philology, which then

and always was with him a favorite study, and one in which his intel-

lectual powers were strengthened and polished. In 1837, he returned and

became an active member of the Faculty of Bowdoin. It is the testimony

of Mr. Nehemiah Cleaveland, in his history of that institution, that "Asa
teacher and governor, he was assiduous, fearless and most efficient, incul-

cating by example as well as precept a liberal culture. Possessing a mind

singularly active, clear and comprehensive, with great acumen and power

of analysis, it is not strange that metapliysical and moral science largely

attracted his regard." Nor were his sympathies and abilities confined in

their exercise to his merely professional allairs. It is the remark of Prof.

Egbert C. Smyth, the son of a brother professor, who lived near and was

a boyish admirer of Prof. Goodwin, that the two colleagues were asso-

ciated in many objects of public concern outside of college duties ; and

the same authority mentions his admirable conversational powers, the

memory bo unfailing and inexhaustible in its resources, the crystal clear-

ness of liis thought, the aptness of his words, hs cheerful and spirited

manner. He speaks also of the engaging gifts of his wile (Mary Ran-

dall, daughter of Samuel and Hannah Merrick) to whom he had been mar-

ried in January, 1838. With her. his delightful home had been established
;

and from it the two professors would "habitually walk together to their

eleven o'clock recitations ; or from time to lime plant together elms and

iiiuplcB which with their own hands had been dug up in the forests." In

this charming home, a perpetual fountain of knowledge and life, Prof, and

Mrs. Goodwin lived for many years, subscqucatly transferring it to



1890.] 229 [Merrick.

another house in Brunswick ; rearnig there a family of children, the oldest

of whom, Anna Harriet, now the wife of Benjamin Vaughan, of Cam-
bridge, was born in November, 1838. Subsequently were born three

daughters : Julia, and Lucy, who died in infancy, and Mary, now the

widow of the late Dr. William Canfleld Spencer, U. S. A. (grandson of

the late Chief Justice Spencer, of New York), and two sons: Henry, who
died in 18G1, and Harold, at present an attorney-at-law, residing in Phila-

delphia.

Another witness of this home life at Bowdoin describes it as "simple,

unconventional, orderly, refined, and Christian."

Mr. Goodwin, besides his professorship at Bowdoin, held, for fifteen

years, the post of Librarian to the College ; doubtless a most congenial

o3ice, bringing him into close companionship with the books he loved so

well ; and to the College students, who profited by his learning, and by his

enlightened power of guidance in their reading and research, offering a

l)riceless boon. Nor were the students the onlj- ones who benefited by
his presence in this capacity. He was making at this time a strong mark
in literature by contributions to various reviews, articles upon subjects

germane to his chair, or upon the results of his studies in philology and
history. That these labors were not exhausting, was due to his power of

intense and active exercise of mind without special effort. To his trained

powers such writings were recreation.

The play of his fancy, the lucidity of his style, and the fullness of his

knowledge, which were displayed in these and subsequent papers (a list

of which is appended), make one regret that, from the pressure of other

avocations, he could not contribute to literature more extensive works.

One of his contemporaries in Berwick Academy, who followed his subse-

quent career with the deepest interest, and is well qualified to express an
opinion on such a subject, says that if he had devoted his attention to

philosophical and metaphysical inquiries he would probably have at-

tained a lame unexcelled, perliaps unequaled, by any living scholar.

The services he rendered in Brunswick to the public schools were con-

spicuous. Before the introduction of the graded system in the town, he

was a member of the School Board ; and by his eff'orts the strong opposition

to the change from the old methods, involving legal embarrassments, as

well as a modification of public opinion, was in great measure overcome.

The contest was carried to the Supreme Court, and proving successful

there, the issue resulted in great advantage to public education in the

State. One who is familiar with this period of his life speaks in terms of

hearty admiration of "his generous and self-sacrificing labors in this

cause."

During his residence at Brunswick, it was the custom of the members
of the Faculty to sally out when a disturbance among the students oc-

curred, and personally to arrest off'enders. On one of these occasions,

Prof. Goodwin was severely injured by a student who threw oil of
vitriol into his fdce, occasioning great sulferiug, and marking him for life

;
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although, happily, he escaped without permanent injury to his sight.

This was not the result of any special animosity against him, but the deal-

ing of a blow to the Faculty as a body, against whom the resentment of

the attacked students was aimed. The result of this untoward event was

an abandonment of the old, undignified method of quelling disturbances,

as well as a widespread sympathy for the suiferer, and indignation against

the offender.

His connection with the Protestant Episcopal Church, of which he after-

wards became so distinguished a member, began during this period of his

life. He was confirmed in 1842, at Gardiner, Me. ; and this circumstance,

coupled with his prominent position in the college at Brunswick, was

probably one of the considerations which induced Bishop Henshaw, at

that time acting Bishop of Maine, to send there, in 1843, a missionary to

establish a church. Mr. Goodwin at once took up the duty assigned him

of aiding this missionary in forming a nucleus for a parish ; although, in

so doing, he placed himself in apparent antagonism to other religious in-

fluences then prominent in the college, and ran counter to the traditions

of the place, as well as to correspondingly strong convictions of at least

some of his colleagues. They feared the effect upon the college, of intro-

ducing the services of a communion, which was at that time the object of

considerable prejudice in the State, and, indeed, in New England. Mr.

Goodwin's character and influence, however, made his advocacy of the

new enterprise a tower of strength ; for he was universally loved and

respected by Faculty and students. No event of his life displays more

clearly the fortitude, the calm and steady principle with which he gave

himself to the support of an unpopular movement, and of what seemed at

the time a forlorn hope ; and these characteristics are visible throughout

his life. In 1847, he was ordained Deacon, and in the following year a

Priest of the Church.

At length his career at Bowdoin closed, when, in 1853, he was called

to become President of Trinity College, at Hartlord ; acting, also, as one

of the Professors, at first, that of Modern Languages, and, subsequently,

of Moral and Intellectual Philosophy.

His presidency occurred during a difficult crisis in the affairs of the col-

lege, the history of which will, perhaps, be hereafter protluced. It may,

however, be said, that his influence was successfully exerted to raise the

standard of its retiuircments and of its discipline, and to promote clear

and honest work among its students.

One who was under him in those days (Bishop Niles), referring to the

singular majesty of his character and his power of interesting his pupils,

gays that "he has known bright but indolent men look forward with

eagerness to the President's recitation hour, in Butler's Analogy and

Wbately's Logic ; from which far more was learned than by the study of

formal logic under any other man." There waa, however, as we are told

by the same authority, another side of his character, not less strongly

marked, which gave a briUiaul lustre to his memory ; that " mirthfulucss



1890.] ^dOL [Merrick.

and general enjoyment of what was really bright and clever in literature,

in persons, in social and domestic life," which made him, in his own home,

the centre of a group of young people, delighting himself and them with

witty things of all kinds.

With such characteristics, it is easy to believe, that when called to a

more prominent position, he carried with him the general and earnest re-

grets of Faculty and students at the severance of the tie. While still at

Hartford, he was in 1855 honored by his Alma Mater with the degree

ofD.D.
In 1860, he was elected by the Trustees of the University of Pennsyl-

vania to be Provost of that Institution, and immediately moved to Phila-

delphia, in which city, in West Philadelphia, he resided till his death.

The University was at that time housed at Ninth and Chestnut streets, now
the site of the post-offlce, and although venerable in age, was but the germ

of its present self. As yet it had only the Collegiate, Medical and Law
Department and a very limited staff of professors. Here also his duties

were of a mixed character, including besides the government of the Col-

lege, a professorship (Intellectual and Moral Philosophy) which brought

him into close contact with the students.

. Immediately prior to his election, the University had been for some

months subsequent to the resignation of Provost Vethake, in temporary

charge of the Vice-Provost, the late Prof. John F. Frazer.

It had, however, been among the traditions of the University until Pro-

vost Vethake's incumbency, that it should be in charge of a clergyman,

and the Trustees, in pursuance of this policy, selected Dr. Goodwin as his

successor.

His inaugural address marked a new era in the history of the University,

and he at once assumed a commanding position in the Faculty and among
the undergraduates. The favorable impression then produced, was con-

firmed and strengthened, as the daily intercourse of College life showed

him to be at once rigorous in the performance of his duty and in exacting

the same qualities from the young men under his charge, while they

found him kind and genial upon personal contact within and without the

College walls.

When, in the judgment of the Trustees, it became expedient to enlarge

the scope of instruction, by adding to the liberal and classical courses, a

scientific department. Dr. Goodwin feared that the change would not

prove successful under the conditions then existing ; and this feeling, it is

supposed, influenced him in retiring from his office in 1368, when called

upon to become Dean of the Philadelphia Divinity School.

It is the testimony of all who were conversant with the history of the

Institution during his eight years' incumbency, that he produced a lasting

and most valuable impression upon the characters of the students, leading

them to habits of concentration of mind and of exactness of expression, the

influence of which has been of the highest value in their subsequent career.

Upon his retirement the University testified its sense of his abilities and

learning, by conferring the honorary degree of LL.D.
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In 1862, Doctor Goodwin became Professor of Apologetics in the

Philadelphia Divinity School, which was organized that year. The title of

this chair was changed to Systematic Divinity, in 1865, and so remained,

he holding the office till his death. In 1868, upon leaving the University

of Pennsylvania, he was made Dean of the Divinity Ifchool and retained

that position till 1883, when advancing years and somewhat impaired

health, coupled with the removal of the Institution to a distance from his

home, compelled his withdrawal. For these duties he was preeminently
fitted.

A record of the events of his life would be most incomplete, without
particular mention of his labors in the Church of his love, rendered es-

pecially in her councils, both Diocesan and General. Except in one in-

stance, St. Gabriel's, Windsor, Ct., where he remained some three or four

years, he never assumed a permanent Rectorship, but was, at intervals,

temporarily (sometimes for months together) in charge of parishes. This
fact, and his long connection with educational interests, together with his

great ecclesiastical learning and power as a debater, were undoubtedly
prime factors in making him, for so long a period, a leader in the govern-

ing bodies of the Church. As early as 1853, he was sent by the Diocese of

Maine to the Triennial General Convention meeting that year. From
Pennsylvania he was sent in 1862, to the first Convention held after his

removal to that Diocese, and continuously thereafter until that of 1889,

llie last one previous to his decease ; thus being a member of that august

assembly for ten successive sessions. At the same time he was a member
of every Annual Diocesan Convention for thirty years. He promptly
attained and kept throughout this period in both, a commanding position

and leadership in that school of Churchmanship to w^hich his sympathies

tended (tlie Low Church or Evangelical party). And apart from this, his

manifest qualifications for the post, caused his election or appointment in

botli bodies on the "Committee on Canons," and for many years past, to

the chairmanship thereof. As this Committee shapes all legislation, and
Bupprepses a multitude of proposals for revision or change, its chairman-

ship demands not only great learning and clearness of conception, with

aptitude in debate, but also great conservatism. All these qualifications

found their realization in Dr. Goodwin. Independently of the duties

arising out of these positions, it is probable that few, if any, important

measures brought forward in either House, failed to receive his close

allerition and criticism. Indeed, he sullered no resolution presented to

the House lo pass, witliout a close analysis of its phraseology and of its

poH8il)le results. His support or opposition was always of weight, and in

llie Convention of the Diocese it was apt to be decisive.

His influence in the DIckx'so was lurtlier conspicuously shown by Iiis

long service atr Cliairman of the Standing Committee, a body whicl\ acts

an constitutional advisor of the Hishop, and, in his absence, as a substitute,

BO far UH concerns his udminJHtrative powers.

To ullciupt an analysis uf the character of so remarkable a man, is a
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task peculiarly difficult ; his qualities were of so varied a nature, and pre-

sented strength in such apparently opposite directions. Irradiating his

whole life, was the power of Christian faith. This was, undouhtedly, its

dominating influence, the keynote of his nature. Gentle and courteous

to a high degree, sympathizing and consolatory to those who were suffer-

ing from trial and loss, a lover of children, his heart was womanly in its

tenderness. But in the defense of right, in the attack upon vice, in the

puhlic debate upon policy, in the attempt to redress evil, whether in

Church or Slate, he was strong and uncompromising. When measures

involving ecclesiastical opinion were under discussion, he was thoroughly

alert, quick to point out what he conceived to be weak points in the

armor of his opponents, sharp and decisive in piercing them, unwilling

to surrender the slightest advantage or to adopt any compromise.

In debate "he thought upon his feet," and it was wonderful to hear him
touch upon some point in a speech or a resolution, to which his attention

had just been directed, dilate upon it, unfold all its possibilities, pursue

its results to their legitimate end (and sometimes, perhaps, beyond it),

until nothing was left of his antagonist or of the obnoxious measure. All

this time there would be no hesitation ; every word would be the exact

expression of his thought ; the logical process was perfect, the effect over-

whelming. Such self command is rarely seen combined with such learn-

ing and logical power. Familiar with many languages, ancient and mod-
ern, a close student of their structure and the derivation of their words,

these words were his weapons ; the exact scope and weight of each being

carefully appraised, their relation to each other as carefully measured.

He used them with telling effect, and was quick to point out where others

failed to appreciate their true intent. In conversation, this power of his

was displayed in quite a different way. A keen humorist, he delighted

in word-play, and heartily enjoyed the sallies which resulted from an en-

counter of wits.

But a perfect knowledge of the qualities of different weapons would be

worse than useless, were it not for an enlightened power of selecting and
employing them. So the philologist is not necessarily a wise reasoner.

Herein, then, lay Dr. Goodwin's great power in moulding legislation,

that possessing such knowledge, his clear and highly trained reasoning

powere made him a logician of the highest order. In his speeches there

was a singular freedom from an attempt at eloquence or at display. He
was not intent on moving the imagination of his hearers, or persuading

them to his side ; rather to drag them with him by the irresistible force

of his reasoning.

As an educator, which, after all, was the vocation in which most of his

life was passed, one of his former pupils—himself now well advanced in

years, and qualified by his own well-earned standing to judge fairly

—

Rev. C. O. Everett, says that he possessed in those days two distinctions

which contributed to his success. One was that "he taught; that was
something more rare in those days, in all colleges, than now. His hour
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was crammed full of information. This was chiefly in regard to the deri-

vation and affinity of words ; though the beauties and the meaning of the

work studied had their place." The other distinction was "his habit of
inviting the students to his house to tea." By this means, adopted in ad-
vance of his times, but now happily imitated, he became familiarly known
to those committed to his charge, and gave them the advantage of social

intercourse.

Apropos of this latter custom, it is related of him that, shortly after

reaching Hartford, a friend visiting at their house witnessed the following

characteristic scene. The door-bell rang about tea-time, and some half-

dozen college students arrived. Doctor Goodwin and his wife welcomed
them without any sign of surprise. After some delay a hospitable meal
appeared and was discussed, followed by a pleasant evening ; both host

and hostess exerting themselves to entertain their uninvited visitors.

After their departure each looked at the other, but neither was able to

explain the visit. The next day the mystery was solved by a call from a
delegation of students, who found they had been hoaxed by some of their

fellows, and who desired to apologize for the intrusion. Needless to say,

the young men were ever after strong friends of the president and liis wife.

The next invitation given to a set of students, however, was not accepted,

they fearing the repetition of the joke upon themselves.

In personal appearance, Dr. Goodwin was tall and dignified, with finely-

cut features and piercing eyes. The musical tones of his voice linger in

one's memory. In late years, when time had crowned him with silver

locks, and the deliberate step of age characterized his movements, his

figure was on* to command, as it received, the highest reverence. But
he never lost a certain vivacity, which awakened at the meeting with his

friends.

It has been said that Christian faith was the dominating keynote of his

nature. None who knew him could fail to recognize the truth of this

statement. He was a man of strong pietJ^ in the noblest meaning of that

word. Always grave and matured beyond his years, his religious life

awakened during the later years of his college days, and steadily ex-

panded during all the remaining years of his life, coloring and subduing
all of his faculties, consecniting all his attainments to the service of his

divine Master. His light shone more brightly as the darkness of waning
years gathered around his earthly path. And his memory must remain,

like a beacon, to those who knew him, an evidence of the profound truth

and |)ower of Christianity.

An examlnalion of the list of his writings, to which allusion has been
made, will show the versatility of his attainments, as well as the active

interest he always took in those questions of tlio day, which, in his view,

would alfc'ct Injuriously the cause of Clirislian truth. This list covers

only those B|)eeclu;8 which wore reprinted separately. To appreciate his

activity In this re»i>ect, one must look through the journals of the Kccle-

•iMlical Conventions of which he was a member, the pages of which are
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crowded with evidences of his incessant participation in debate. Other

articles and works are upon questions of ethics, religion, history, ethnol-

ogy, philology, politics, science, statesmanship, etc., besides numerous

addresses before Church congresses, college alumni, and discussions of

questions relating to the polity and services of the Church, and, in addi-

tion to all these, a great body of sermons.

Dr. Goodwin suffered greatly at times, during the latter part of his life,

from insomnia. From this, however, he measurably recovered, and his

death, after a brief attack of partial paralysis, came most unexpectedly.

On the fifteenth day of March, 1890, he passed away, leaving a gap

which, in society and in the Church, cannot soon be filled, and an

enduring and grateful memory in the community, for his eminent services

in the cause of religion, and good learning. His epitaph may fitly be

written in words of his own choice :

"A servant of Jesus Christ, and for Ilim a teacher of men."
He was laid to rest in Woodlands Cemetery by the side of his beloved

wife, whose death a few years earlier had closed upon earth a companion-

ship which had endured for forty-six years ; and was followed to the

grave by the Bishop of the Diocese and a large body of his fellow-clergy,

as well as by a multitude of friends and others distinguished in every

walk in life. The resolutions of affectionate regard which were adopted

by the former, are appended, together with those of the Standing Commit-

tee of Pennsylvania.

Besides his membership in the American Philosophical Society, to

which he was elected early in 1861, he was a member of the Historical

Societies of Maine and Pennsylvania, the American Academy of Arts and

Sciences, and the American Oriental Society ; and the first President of

the Society of Biblical Literature and Exegesis.

Appendix A,

BIBLIOGRAPHY OF THE REV. D. R. GOODWIN, D.D., LL..D.

1. "On the Nature and Effects of Emulation;" Am. Quart. Register,

Aug., 1832 (see bound vols, of Register); pp. 7.

2. "On the Worth and Care of the Soul ;" Abbott's Rel. Magazine, Dec,
1833 ; pp. 4.

3. "Review of Upham on the Will ;" Biblical Repository, April, 1836;

pp. 33.

4. "On Radical Opinions;" Literary and Theol. Review, June, 1836

(3 and 4 bound in a volume of pamphlets labelled "Theol. Review,

Vol. I").

5. "On Religious Ultraism ;" Literary and Theol. Review, March, 1836;

pp. 10.
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6. "On the Philosophy of History ;" Methodist Quarterly Review, July,

1842 ; pp. 38.

7. "The Times, Character and Political System of Machiavelli ;" Bibli-

oth. Sac, Feb., 1846
; pp. 44.

8. "Civilization, American and European;" Am. Whig Review, June
and July, 184G ; (in columns) pp. 60.

9. "On Capital Punishment;" Bibliotheca Sacra, May and Aug., 1847 ;

pp. 90.

10. "Fowler's Grammar;" N. Am. Review, Oct., 1851
; pp. 37.

11. "Unity of Language and of Man ;" N. Am. Review, July, 1851, pp. 28.

12. "Harrison's English Language ;" Bib. Sac, Oct., 1851; pp. 22.

13. "Resurrection of the Body;" Bib. Sac, J 1852; pp. 26.

14. "Latham's English Language;" N. Am. Review, Jan., 1852; pp. 23.

15. "Mackay's Progress of the Intellect;" N. Am. Review, July, 1852;

pp. 48.

16. "Ethnology and the Scriptures;" Prot. Epis. Quarterly, July and

Oct., 1855; pp. 58.

17. "Nott and Gliddon, Types of Mankind;" Church Review, Jan. and

April, 1855; pp. 60.

18. "Sawyer's New Testament;" Am. Tbeol. Review, May, 1859; pp. 9.

19. "Sawyer's New Testament;" Church Review, April, 1859; pp. 28.

20. "Cabell's Unity of Mankind;" Am. Theol. Review, May, 1859;

pp. 10.

21. "Grant's Ethics of Aristotle;" Am. Theol. Review, Feb., 1860 (for

copy, see Series of the Review).

22. Address at the Dedication of the Free Academy at Norwich, Conn.,

1858 ; pp. 6.

23. Sermon at New Haven : "Christianity neither Ascetic nor Fanatic ;"

1858 ; pp. 15.

24. Sermon at Middletown: "The Christian Ministry, " and an extract from

the same ; Maj-, 1860 ; pp. 21.

25. "Darwin on Species;" Am. Theol. Review, May, 1860; pp. 18.

26. Inaugural Address as Provost ofthe University ofPennsylvania ; Sept.,

1860; pp. 22.

27. "Powell on the Evidences;" Am. Theol. Review, July, 1861 ; pp. 19.

28. Memoir of John Merrick, Esq.; for the Maine Hist. Soc, with Appen-
di.\, Jan., 1862; pp. 40.

20. "Religious Education in Colleges;" Am. Theol. Review, April, 1862;

pp. 10.

80. Speech in the Prot. Epis. General Convention, in reply to Dr. Hawks,
Dr. HahAD and others, Oct. 14, 1862 ; pp. 85.
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31. "Review of Bp. Colenso's Part I on the Pentateuch, and of Dr.

Mahan's Answer ;" Am. Presb. Theol. Review, April, 1863 ; pp. 36.

32. "Review of Bp. Colenso's Part II;" Am. Presb. Theol. Review,

July, 1863 ; pp. 15.

33. "The Antiquity of Man. Review of Lyell'sGeol. Evidences of, etc.
;"

Am. Presb. Theol. Review, April, 1864; pp. 26.

34. Obituary Notice of Pres't Hitchcock for Am. Phil. Soc, Nov., 1864 ;

pp.7.

35. "Southern Slavery in its Present Aspects :" containing a Reply to a

late work of the Bishop of Vermont on Slavery ; Oct., 1864 ; Lip-

pincott and Co., 12mo, pp. 343.

36. Discourse Commemorative of Rev. Dr. John A. Vaughan, Oct., 1865;

pp. 38.

37. "Hints on Historical Reading;" N. Y. Ledger, June 8, 1867; pp. 5.

38. Sermon on "Perpetuity of the Sabbath," 1867 ; pp. 64.

89. Sermon on Ritualism : "Shall we Return to Rome?" 1867 ; pp. 33.

40. Tract on "The Division of Dioceses, by a Presbyter," 1868 ; pp. 16.

41. Article on "Spiritualism vs. Christianity;" Penn Monthly, March,

1870; pp.7.

42. Article on "The Supreme Court of the United Slates;" Penn
Monthly, May, 1870 ; pp. 12.

43. Article on "Resurreclion," in Smith's Bib. Dictionary, Am. Ed., 1867-

70 (written in 1869); 23 cols.

44. "Memoir of S. V. Merrick," read before the Am. Phil. Soc, Dec. 16,

1870 ; pp. 13.

45. Letter on "Italian Unity," read at the New York Meeting, Jan. 12,

1871 (see Vol. Report); pp. 6.

46. "Huxley's Writings" (Lay Sermons, etc.); Am. Presb. and Theol. Re-

view, April, 1871
; pp. 32.

47. An Anonymous Article, Dec, 1871 ; pp. 26.

48. "Archbishop Laud," "Leo the Isaurian " and "Lactantius," in Mc-
Clintock and Strong's Cyclopedia of Theol. and Eccles. Lit., 1872;

20 cols.

49. An Anonymous Article, Dec, 1872 ; pp. 69.

50. "The Cosmical Effects of Adam's Fall;" Penn Monthly for March,

1873 ; pp. 13.

51. Address before the Alumni of Bowdoin College, July 8, 1673 ; pp. 26.

52. An Anonymous Article, Sept., 1873; pp. 13.

53. Deposition in the Calkins vs. Cheney Case, Oct., 1873; pp. 75.

54. Paper presented to the Evangelical Alliance, New York, Oct., 1873

;

10 cols.



Merrick.] '^*>8 [Nov. 7,

55. An Anonymous Article, Nov., 1873 ; pp. 103.

56. Articles in Evening Bulletin on "The New Constitution of Pennsyl-

vania," Dec, 1873; pp. 10.

57. Another Anonymous Article, Jan. 24, 1874
; pp. 9.

58. Another Anonymous Article, 1874.

59. (Printed, not published) "Apologetics or Evidences of Christianity,"

a Syllabus of Lectures, May, 1874 ; pp. 56.

60. (Printed, not published) "Canon, Inspiration and Sufficiency of Holy
Scriptures, " a syllabus. May, 1874 ; pp. 43.

61. (Printed, not published) Syllabus of Lectures on "Systematic Divin-

ity," Feb., 1875; pp. 190.

63. Speech before the Second Church Congress, Nov., 1875 ; pp. 5.

63. "Reciprocal Influence of Christianity and Liberty" (No. 54 com-

pleted), Ch. Rev. , July, 1876 ; pp. 16.

64. Prepared Anonymously, a volume of Essays, May, 1877
; pp. 448.

65. "The Church and Common Schools," (a tract) Nov., 1877 ; pp. 4.

66. Speech before the Fifth Church Congress, Oct., 1878 ; 2 cols.

67. Paper read before Fifth Church Congress, Oct., 1878 ; 20 cols.

68. "Dogmatic Standards," article in Ch. Rev., Oct., 1878; pp. 20.

69. Review of Dr. Shield's "Final Philosophy" in The Churchman, Jan.

12. 1878 ; 6 cols.

70. "The New Ritualistic Divinity neither the Religion of the Bible and

Prayer Book nor of the Holy Catholic Church ; being a Defense of

the Protestant Episcopal Church in Pennsylvania against the attack

of Henry Flanders, Esq., of the Philadelphia Bar," Jan. 6, 1879;

pp. 101 ; ditto Second Edition, April 25, 1879, with an Appendix of

85 pp.

71. "The Presbyter's Reply to the Priest's Letter," Feb. 14, 1879 ; pp. 10.

78. Notes of the Investigation by the Bishop and Standing Committee in

reference to curtain practices at St. Clement's Church, May, 1880

;

pp. 47.

78. Address at Seventh Church Congress on "The New Revision of the

New Testament," Oct., 1881 ; pp. 4.

74. Address at Seventh Cliurch Congress on "The Relation of Parishes

to the Diocese and of the Dioceses to the General Convention,"

etc.. Oct., 1881 ; pp. 8.

75. "The Ministry Wc Need," An Address, etc., Nov., 1881 ; pp. 11.

76. "On the use of 37 and Kapl^ia and of <}'o^ij and rvlufia and connected

words, in the Sacred Writings;" Journal of Soc. of Bib. Lit. and

Exegesis. June and Due. 1881
; pp. 20.

77. "Memorial DiscourHc on Henry W. Longfellow before the Alumni of

Bowdoln College," July 12, 1882; pp. 30.
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78. "In Memoriam, John Cotton Smith;" Bowdoin Orient, May, 1883;

3 cols.

79. "Notes on the Late Revision of the New Testament Version ;" Whit-

talter, N. Y., Sept., 1883 ; 8vo, pp. 212.

80. "Keminiscences of Longfellow ;" Bowdoin Orient, Feh. 27, 1885 ; p. 1.

81. "Christian Eschatology " Phila., Easter-tide, 1885; pp. 79.

82. Two Articles in The Churcli, in defense of do., April, 1885 ; 8 cols.

83. Letter to Washington Bowdoin Alumni ; Bowdoin Orient, March,

1886 ; 2 cols.

84. Eight Articles in The, Church on "The Atonement," Nov. 29, 1885, to

Jan. 16, 1886.

"Some Thoughts on the 'Atonement,'' Pamphlet Pub. by Ev. Ed.

Soc. Phila., 1887 (A second edition and enlargement of the "Eight
Articles" above); pp. 59.

85. "A Lenten Meditation," in the Church Magazine, April, 1886.

86. "Note on the use of bitip in the New Testament ;" Exeg. Soc. Journal,

1885 ; pp. 2.

87. " Note on the use of ««{' in Heb. x. 38 ;" Exeg. Soc. Journal, 1885; pp. 2.

88. Notes on lav [irj Gal. ii. 16 ; Tpo7:rj<; a-rooKiaaiia Jas. i. 17; and dsou

oU'tq Matt, xxvii. 54 and Mark xv. 39; Journal Exeg. Soc, June,

1886 ; pp. 8.

89. "Notes on the Revised Translation of Matt. xvii. 9, compared with

Mark ix. 9 ; Luke ii. 2 ; xix. 14 ; John xii, 4 ; Acts i. 25 ; ii. 2 ; ii.

47 ;" Journal Exeg. Soc, June, 1887 ; pp. 2.

90. "Note on the Polarity of Prepositions;" Journal of the Exegetical

Society, Dec, 1887 ; pp. 3.

91. "Note on 7:dvi£q du and tjimIk; in I Cor. xv. 51 and 52 ;" Journal Exe-

getical Society, 1888.

93. "On 'Again' in the Apostles' Creed ;" in The CJiurch, March 26, 1887 ;

3 cols.

93. Article on "Separate Missionary Jurisdictions for Colored People la

Certain Dioc'eses," in Southern Churchman, Sept. 20, 1888; 2^culs.

94. Article on "This Church" and "other Denominations" in th«

Canons ; Standard of the Cross and the Church, Jan. 5, 1889; 1| col.

95. Four articles on the "Change of Name" of our Church in J7t« Stand-

ard and The Church, Jan. 19, Feb. 2, 9. 16, 1889.

Ditto, in a Pamphlet entitled "Shall the Protestant Episcopal Church
in the United States of America cease to exist?" published by the

Evangelical Ed. Society, 5000 copies, May, 1889 ; pp. 36.

96. Speech in the General Convention, Oct., 1889, on "Proportional Rep-

resentation in the House of Deputies," with a note appended, ia

The Standard of the Cross and the Church, Nov. 16, 1889 ; 4 cols.,

- 12 pp.
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Appendix B.

mehokiaii adopted by the clergy.

The Clergy of the Protestant Episcopal Church in the Diocese of Penn-

sylvania, called tDgether by the recent death of the Reverend Doctor

Daniel R. Goodwin, desire to place on record the following minute con-

cerning their departed brother :

Dr. Goodwin's long and faithful service here made him, perhaps, the

most conspicuous figure among us. His great ability, his ripe scholarship,

the wide extent, indeed, and the minute accuracy of his knowledge, his

quick perception, his readiness in debate, the power of his reasoning, and

his unflinching courage in the maintenance of his own conscientious con-

victions were readily recognized by all who knew him. There were, how-

ever, other trails of his character which, possibly, more than his vigorous

intellect, his rare learning, and his logical power, endeared him to his

friends. For, in union with these qualities, there was in him a wonderful

degree of gentleness and tenderness. No one had a keener sympathy

•with those in sorrow ; no one a more wonderful power of adapting him-

self to their spiritual needs. His words to the sick and suffering, always

happily chosen, were full of grace and consolation. They who were

recipients of his ministry of mercy can never forget it. His rare judgment

was never better tested than when he came into the seclusion of the sick-

room to bring the comforts of religion. His fine mental powers, cultivated

by long years of faithful and earnest study, shone at their brightest where

the world is too apt least to esteem them.

They whose privilege it is to have known him in his home-life—to have

witnessed his affection for his friends, his gentle kindliness to little chil-

dren, his fine courtesy, his dxjep love for those bound to him by tenderest

ties, and his genuine humility—well know how large an element in his

true greatness was found there. As his days drew towards their close

(and, thank God, with unabated intellectual power on his part), it may
without exaggeration be said of him that his spiritual nature seemed to bo

ripening more and more for the peaceful rest of the blessed.

True to his friends, true to his country—grandly so in her years of peril

—valiant for the truth as it presented itself to his mind and his heart,

long must his memory be cherished by all who have learned from him to

prize what is best and noblest in the pursuits of life.

Appbndix C.

mbmonial adopted bt the 8takdiko committkb of pennsylvania.

At a meeting of tlie Standing Coinmiltee, held April 1, 1890, the follow,

iog uilnute WHS adopted :

In iho death of iho Rev. Dr. Qoodwin the Church has lost one of her
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brightest ornaments, Theological Learning one of its most efficient up-

holders, and Religion one of its ablest defenders. "Were this the opportu-

nity, we might expatiate on each of these relations in which our departed

friend and brother held so conspicuous a place. It will fall to the lot of

others to do him justice in these particulars. It is ours rather to speak

of him in connection with his membership for so many years in this body,

and for most of the time its presiding officer. To say that he presided

with uniform courtesy and intelligence would be saying but little. He
was our authority in all matters pertaining to ecclesiastical law, and his

was the acute mind which was ever ready to untie knotty questions. The
adequacy of his learning was but rarely, if ever, at fault, aud the lucid-

ness and cogency of his reasonings in almost all instances, if not in all,

admitted as conclusive. We shall greatly miss him here, as elsewhere in

the Church. He was always, in her deliberative assemblies, a master of

sentences, a mine of learning, a logical force that elicited the admiration

of all. Long will he be remembered for all these high qualities by those

who, in such assemblies, listened to his voice, the voice that, alas, for us,

is now hushed in death.

We, too, will remember him for all that ; and not less, for his devoutness

in worship, his genialness in social converse, his consistency of Christian

living, his honor for his high calling, and his untiring industry and inex-

haustible patience in the discharge of every duty devolving on him in the

various departments of efTort in which he was called to exercise his emi-

nent abilities. We thank God for all that He made him to be, and for all

that, being*what he was, he did for the cause of religion in the Church,

and of good learning and right thinking and acting in the world. He will

take his place assuredly for long continuance in the memory of the Church,

and especially the Church in this Diocese, of which he was bo able and
devoted a minister.
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Note on the Puquina Language of Peru.

By Daniel G. Brinton, M.D.

(^Readbefore the American PhilosophicalSociety, November 21, i8go.')

When the monarchy of ancient Peru, extending nearly two

thousand miles along the Pacific coast, succumbed to the Spanish

soldiery, it was found to be peopled by diverse tribes, speaking

many dialects. These, however, belonged to but a few linguistic

stocks, and both the missionaries and civil functionaries soon came

to recognize three or four tongues, as "general languages," lenguas

generates, throughout this wide area. In an official report dated in

1582, these were spoken of as three in number, the Kechua, the

Aymara, and the Puquina.'''- The learned missionary. Father Gero-

nimo de Ore, writing a few years later, makes the number four,

adding the Yunca to the three already given.

We have a very fair knowledge, by means of grammars and vo-

cabularies, of the Kechua, the Aymara, and the Yunca ; but up to

the present time have had practically no information about the Pu-

quina. The only specimen of it in modern treatises is the Lord's

Prayer, printed by Hervas, in his Saggio Pratico, and copied by

Adelung in the Mithridates.\ On this specimen Hervas based the

opinion that the Puquina was radically different from any other

known American tongue. Mr. Clement L. Markham, on the other

hand, denied this, and pronounced the Puquina " a very rude dia-

lect of the Lupaca," and a member of the same linguistic stock as

the Kechua.| The editors of the Mithridates seemed to incline to

this view, as they laid stress on some similarities to the Aymara dia-

lects (of which the Lupaca is one). Von Tschudi also adopts it in

his learned work on the Kechua. §
None of these authorities had any other material to go upon than

the Pater Noster referred to. They speak of it as the only known

specimen of the tongue. Hervas credits it to a work of Geronimo

de Ore, the missionary already mentioned, which it is evident that

neither he nor any other of the writers named had ever seen. This

work is the Rituale seu Manuale Peruanum, published at Naples in

• JUiacUme$ Oeograjlcag de Tndtni, Pent. Tomo I, p. 82 (Madrid, 1881).

tir((Ar<ff<i/e*, Tbull ill, AUh. 11, 1. 64H-600.

t Markbun, In Jounuil vj the Royal Oeographical Sodety, 1871, p. 805.

I J. J. von TKhudl, Organltmiu der KtttcJiua Spraehe, », 76 (Lelpslg, 1884).
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1607, It is indeed rare, but there is a copy in the Bibliotheque

Nationale at Paris, which I recently consulted. It contains not

only the Pater Noster, but thirty odd pages in the Puquina tongue,

and presents a veritable mine of texts for any one to work out a

satisfactory presentation of the idiom. That is not my intention,

but merely to call attention to this valuable source of knowledge in

the hope that some of the many able French students of linguistics

will give us such an analysis of these texts as, for instance, M. Raoul

de la Grasserie has accomplished for the Timucua.

The source of De Ore's information appears to be the remarkable

work of Father Alonso de Barcena, Lexica et precepta grammatica

in quinque Indorum Unguis quarum usui per Americam australem,

said to have been printed at Lima in 1590, but of which not a sin-

gle copy is known as extant. Ore expressly states that the Puquina

version of the Docirina Christiana which he publishes is according

to the translation of " P. Alonso de Barzana, jesuita." In addition

to the Doctrina, he inserts a Puquina translation of the Sacraments

of Baptism, the Eucharist, the Creed, various exhortations, etc.

These are accompanied by renderings in Spanish or Latin, and also

into the Kechua and Aymara, so that the similarities and differences

of the thre2 tongues are clearly shown.

At the time of Barcena's mission, the Puquina was spoken on

various islands in Lake Titicaca, in the neighborhood of Pucarani

and in several villages of the diocese of Lima. Bastian quotes

Oliva as averring that it was also current on the Pacific coast, in the

extreme north-west of Peru, near Lambayeque ; but I should hesi-

tate to credit this without better evidence. The Titicacan tribe who
made use of it was called Uros or Ochozomas. According to the

authorities they were extremely low in culture, shy and dull. Acosta

says of them that they were so brutish that they did not even claim

to be men, but only animals.* Garcilasso de la Vega calls them

rude and stupid. f Alcedo, writing in the latter half of the last

century, calls them Hunos, and adds that formerly they lived in

great misery and degradation on' the islands in the lake, but had

against their will been removed to the mainland, where they dwelt
»

* " Son estos Uros tan brutales que ellos mlsmos no se tienen por hombres. Cuentase
dellos que preguntadolos que gente eran, respondleron que ellos no eran hombres sino
Uros, como si fuera otro genero de animates " (Acosta, Hist, de lag Iiuiias, p. 62).

t " Los Indios Puqulnas * * * que son rudos y torpcs " (Comentarios Reales de los

Incas, Lib. vii, cap. iv).

PHOC. AMEU. PniLOB. 800. XXVIII. 134. 2f. printed JAN. 14, 1891.
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in dark caves and holes in the ground, covered wiih reeds, and gain-

ing a subsistence by fishing.*

They are described as very jealous about their language and un-

willing that any foreigner should learn it. As they all spoke more

or less Kechua, their religious exercises and necessary communica-

tions with the authorities were carried on in that tongue—which

will explain the presence of a number of words appropriate to such

relations in their own idiom.

The entire dissimilarity of the Puquina to both Kechua and

Aymara is forcibly shown by a comparison of the numerals.
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B, Fidem.

P. Fides quid ei praestabit ?

R. Vitam aeternam.

Ayviara

:

P. Cuna huahuapi yglesiaro apanita ;
yocallati, ymillacha ?

R, Yocallahua.

P. Diosna yglesiapata cunapi maysi ?

R. Fe Diossaro yassafiassa.

P. Fe Diossaro yassafiassa cunapi churani ?

R. Vinaya hacanahua.

Puquina :

P. Quifi toopi, raago ayay, ynque atagoy ayay ?

R. Raago.

P. Quin hatai Diosn Yglcsia huananac ?

R. Fe Dioshua cu hanchano.

P. Fe Dioshua cuhans anosc, quin hi yegue ?

R. Vifiaya gumano (p. d^^.

\Vita eterna is given in Quichua as Vinay caitgayiam, so the

Vinaya of the Aymara and Puquina is probably Kechua.]

In Puquina :

Quid petit ?—quin hatai ?

Quid petunt ?—quifi hatanuy ?

Prom the Sacrament of the Euchartst.

In Puquina

:

Span. Jesu Cristo, hijo de Dios.

Puq. Jesu Cristo, Dios chuscu.

Sp. Quien es Jesu Christo ?

Puq. Nuy lesu Christox?

Sp. Es verdadero Dios y verdadero hombre. (?)

Puq. lesu Christo, checa Dios, checa mifi.

{Kech. lesu Christo, checan Dios, checan runam.)

Puq. uses the expression Capac lesu Cristo = Kechua, Capac,

senor.

P. Porque no reciben este Sacramento todos los Indios ?

R. Porque muchos dellos, auque estan ya Baptizados, adoran

las huacas, y Idolos, como en tiempo de su gentilidad
; y
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no queriendo saber la ley de Dios, viven como gentiles, y be-

viendo con destemplanza, se emleriagan muchas vezes, y
tienen enemistad los unos con los otros, y no estan en paz,

usurpan la hazienda agena, sin quererla restituir, y por

otros muchosvicios que tienen, les prohiben que no comul-

guen, y assi no reciben la Communion.

Kechua :

R. Huaquin cunaca, naupahinatac (na baptizasca caspapas) hu-

accancunacta, inti, quillacta, coyllorcunacta, orcocunac-

tapas muchascanmanta : Diospa siniintapas, mana chay

cama yachayta munaspa, pampa cau^ascan mantahuan, hu-

achuc cascanmanta, runa macintin checninacuc, mana allipi

purictac ; hucpa yma haycanta harcapuc, hiticapuc, mana
copuyta munaspa

;
yma haycca huchactapas hue hallicus-

canmanta, ama comulgancachu, fiiscam, mana chazquin-

cuchu,

Aymara

:

K. Yacapanacaca, baptizata cancassinsa, huaccanaca, inti, pacsi,

huara huara, collonacasa, nayra hama hampathiri cancata-

pata ; Diosna aropasa hani uca cama yatifia munasina, pam-

pa hacata pampi, huatuca cancatapata, haque macipampi

checnissiri, yancana ^ariri. maynina cunacauquisa harquiri,

huaccaychasiri, hani ucaniro cutiyana munasina ; cuna cau-

qui huchampisa huchallissitapata, hani comulganiti, satapi,

hani catupisquiti.

Puquina :

B. Huaquin a mifls ehe peogunha baptizaso samp, chu ufia co

acoa, inti, uque, chinacuna, chatallata hamp upallisoch,

Dios hors hamp, apa cogama siscano hatarahua, pampaca

quichcasochin, chu ufl atago roguesach ; chu ufi mih mati-

pura checniscanunch, entot quichgueno ; mifi quifi harqueno

vatiqueno ; apaeheguina, eno hatarava
;

quifii hinanti hu-

challicuscaso hamp, ama comulgascaquinch, a sos apa

ylinunch.

Spanish

:

Creeis en Dios Padre, todd poderoso, creador del cielo, y de la

tierra, de las coi^as visibles y invisibles ?

B. Yocreo.
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Kechua

:

P. Y, flin quichu Dios yaya, llapa atipacman, hanac pachap, cay

pachap, ricuricpa, mana ricuricpa, ruraquenman ?

R. Y ninim.

Aymara

:

P. Ya, stati, mayni gapaqui Dios Auqui, taque atipiriro, harac

pachana, aca pachana, unatanacana, hani unatanacansa lu-

ririparo ?

B . Ya satapi.

Puquina :

P. Cuhafiapi Dios yqui vin atipeno guttac, hanigo pacas, hopa-

cas, CO hanquench, appa cohanquench, callaquenoguta ?

R. Cuhaiiequench.

Spanish :

As adorado huacas, villcas, cerros, rios, el Sol, y otra cora?

Kechua :

Huacacta, villcacta, orcocunacta, mayucta, ymaymana cunacta

huampas muchacchu canqui ?

Aymara

:

Huaccanaca, villcanaca, coUonaca, hauirinaca, inti, pacsi, yac-

capa cuna cauquisa hampa thiritati ?

Puquina :

Vpallinoui chatallata, coa, chacar, cachia, paragara, pachamama,

inti, vin quifieno hamp?

1 add the Pater Noster, as the copies in Hervas and the Mithri-

dates are defective in accurracy of proof-reading.

Pater Noster in Puquina.

Seft yqui, hanigo pacas cunana ascheno, po mana vpallisuhanta
;

po capaca aschano sefi guta huachunta, po hatano callacaso

hanta, quiguri hanigopa casna ehe cahu cohuacasna hamp
;

Kaa gamenque ehehesuma. Sen guta camen sen tanta, sen

hochaghe, pampaehe sumao, quiguri sen, seft guta hucha-

chasqueno gata pampachanganch cagu. Ama ehe acro-

suraa huchaguta sen hotonsua enahata entonana quespina

sumau. Amen.
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It is obvious on a superficial examination that there are a number

of verbal analogies, probably loan-words, to both Aymara and

Kechua. Such are /////, sun ; mocna, pi., nioccon, hand, allied to

Kechua maqui, etc.

The negative is ama^ as

:

Thou shalt not kill ; ama hallanaqueuanch. Thou shalt not

commit adultery ; ama suaguepanch.

This is also a negative adverb in Kechua.

The plural is formed by various changes of the termination, as:

Man (Jwmd), viin, pi., mins ; as " many men," hoaquina viins

;

"all mtn,'^ hinantin mifis ) "your mother,"/^;//// " your moth-

ers," /<7W/^.

There seems a greater tendency to monosyllabism in the Pu-

quina than in either of the other two tongues. Such words as

raago, man (vir.^ ; atago, woman; seem to be built up from the

roots ra and at.

But as the object of this note is merely to call attention to the

material for the study of this language, I shall not pursue these re-

flections.

Note.—About the beginning of June, the Society tempora-

rily removed, and stored its collections, library, etc., etc., and

vacated its building to enable alterations to be made that

vvould render the same more commodious and fire- proof. The

interior was remodeled, the two (southern) meeting rooms

thrown into one, as also were the two northern rooms, and a

new third story, to contain the books and MSS. of the Society,

was added. No meeting was held until

November 7, 1S90.

The Society came together in the new meeting room.

Present, 31 meml)er8.

President, Mr. Fita ley, in the Chair.

Mr. Robert Patterson Field, a newly elected member, was

presented to the Chair, and took his 8cat.
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Correspondence was submitted as follows

:

Letters accepting membership in the Society from Messrs.

George S. Fallerton, Kobert P. Field, Heman L. Wayland,

Philadelphia ; Charles G. Leland, London, Eng.

A circular from Mr. A. Strauch, announcing his succeasor-

ship to Mr. C. Vessilosski, as Secretary of the Academic Im-

poriale des Sciences, St. Petersburg.

Circulars from the K. Zoologisch Genootschap Natura Artis

Magistra, Amsterdam, announcing the death of Dr. G. F. Wes-

terman, and the election of Dr. C. Kerbert as his successor.

A circular from the K. Gesellschaft der Wissenschaften,

Guttingen, requesting Transactions, xiii, 3.

A circular from the Socidtu Botanique Bavaroise, Munich,

requesting exchanges.

A circular from M. Miguel Perez, announcing his successor-

ship to Prof. Mariano Barcena, as Directeur of the Observa-

lorio Meteorologico Magndtico Central, Mexico.

Letters from societies responding to the request of the

American Philosophical Society for exchanges, were as fol-

lows:

The Royal Asiatic Society (Straits Branch), Singapore ; K.

Danske Geografiske Selskab, Copenhagen ; Observatoriura der

K. K. Nautischen Akademie, Triest ; K. K. Militiir-Geo-

graphische Institut, Wien; Geodiitische Institut, Hydrograph-

ische Amt des Reichs-Marine-Amt, Berlin; Verein fiir Krd-

kunde, Cassel ; K. Sachs. Meteorologische Institut, Chemnitz

;

Siebenbergische Verein fiir Naturwissenschaften, Hermann-

stadt ; Naturwissenschaftliche Verein, Osnabriick ; WUrtem-
bergische Verein fiir Handelsgeographie, Stuttgart; Etat In-

dcpendant du Congo, Bruxelles ; Societe Neuchateloise de

Geographic, Neuchutel ; Union Geographique du Nord de la

France, Douai; Socidte de Geographic, Lille; Ministero di

Agr. e Commercio Direzione Generale della Statistica, Rome

;

Manchester Geographical Society ; Belfast Natural History

and Philosophical Sooiety ; Instituto Meteorologico Nacioiial

de Costa Rica; Direcciun General de Estadistica, La Plata.

Letters of envoy were received from the Secretary of Mines,
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Melbourne, Australia ; Royal Asiatic Society (Straits Branch),

Singapore; Soci(?td de Geographic de Finlande, Helsingfors;

Universite Eoyale, Lund; Fondation de P. Teyler van der

Hulst, Harlem ; Osservatorio Marittimo dell' i. k. Accaderaia

di Nautica, Trieste ; K. Geologische Landesanstalt und Berg-

akademie, Prof. F. Reulcaux, Berlin ; Wiirtembergische Vier-

teljahrshefte fur Landesgeschichte, Stuttgart ; Societe de Gdog-

raphie de Lille ; Royal Statistical Society, Meteorological Office,

Jjondon ; Mr. W. Sinclair, Glasgow ; Boston Society of Nat-

ural History ; Department of State, United States Geological

Survey, Smithsonian Institution, Washington, D. C. ; Public

Ledger Family, Philadelphia ; Observatorio Nacional, Oficina

Meteorologica Argentina, Cordoba, S. A.

Letters of acknowledgment (Transactions, xvi, 3) were re-

ceived from the Societe Royale de Zoologie, Amsterdam;
Fondation de P. Teyler van der Hulst, Harlem ; Bataafsch

Genootschap der Proefondervendelijke Wijsbegeerte, Rotter-

dam ; R. Accademia dei Lincei, Rome ; K. Bibliothek, Berlin

;

Philosophical Society, Cambridge ; Royal Society, Royal In-

stitution, Royal Astronomical Society, Society of Antiquaries,

London ; Radclifte Observatory, Oxford ; Royal Society of

Edinburgh ; Boston Society of Natural History.

Letters of acknowledgment were received from Dr. Julius

Plaizmann, Leipzig (127); R. Academia de la Historia, Mad-

rid (128, 129, 180); University Library, Cambridge. Eng.

(133); Radclifte Observatory, Oxford, Eng. (127-133) ; Uni-

versity of Toronto, Canada (99-133, Catalogue, Pts. i-iv, etc.)
;

Dr. John M. Maisch, Mrs. Helen Abbott Michael, Philadel-

phia (128, 129, etc.); University of Iowa, Iowa City (125,

128, 129) ; Messrs. Lyman B. Hall (133), John A. Ryder, Ben-

jamin Sharp, Philadelphia (128, 129, 132, 133).

Acknowledgments (129) were received from Mr. Samuel

Davenport, Adelaide, S. Australia ; Imperial Academy of Sci-

ence, St. Petersburg; Prof. Paul Ilunfalvy, Buda-Pesth, ll\in-

gary ; University Royale, Lund; South African Philosophi-

cal Society, Cape Town ; Centralblatt fiir Physiologic, Berlin
;

Dr. Otto Bcihttingk, Leipzig ; Academic Royale des Sciences,

Lisbon, Portugal.
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Acknowledgments (130) were received from the Geological

Survey of India, Calcutta ; Tokyo Library, Tokyo, Japan

;

Eoyal Society of New South.Wales, Sydney ; Imperial Acad-

emy of Science, St. Petersburg ; Universite Koyale, Lund
;

Fondation de P. Teylcr van der Hulst, Harlem, Netherlands

;

Socidte Entomologique de Belgique, Bruxelles; Profs. Mat-

thaeus Much, Josef Szombathy, Vienna, Austria ; Deutsche

Geologische Gesellschaft, K. Preuss. Akademie der Wissen-

schaften, Gesellschaft fiir Erdkunde, Physiologische Gesell-

schaft, Berlin ; Naturwissenschaftlicher Verein, Bremen; Ver-

ein fiir Thiiringische Geschichte und Altertumskunde, Jena

;

Dr. Otto Bcihtlingk, Leipzig; K. Sternwarte, Miinchen; Verein

fiir Naturkunde, Ofienbach a. Main ; Dr. C. A. Dohrn, Stettin
;

Marq uis Antonio De Gregorio, Palermo, Sicily ; R. Accademia
di Scienze, Lettere ed Arti, Padova ; R. Accademia del Lincei,

R. Comitato Geologico d'ltalia. Prof. Giuseppe Sergi, Rome,

R. Osservatorio, Turin ; Prof. Claudio Jannet, Prof. Lucien

Adam, Renncs, France ; Royal Society, Royal Observatory,

Mr. James Geikie, Edinburgh, Scotland ; Prof. J. P. Postgate,

Cambridge, Eng. ; Society of Arts, Juhlin Dannfelt, London

;

Natural History Society, Newcastle-upon-Tyne; Boston So-

ciety of Natural History; Messrs. H. D. Gregory, Inman
Horner, Philadelphia ; Mr. Everard F. im Thurn, British

Guiana ; South African Philosophical Society, Cape Town.

Letters of acknowledgment (131, 132, 133) were received

from the MusC'e Royale d'Histoire Naturelle de Belgique,

Bruxelles ; K. K. Central-Anstalt fiir Meteorologie und Erd-

magnetismus, Drs. Aristides Brezina, Friedrich S. Krauss,

Wien; Naturforschende Gesellschaft des Osterlandes, Alten-

burg ; Gesellschaft fiir Erdkunde, K. Geol. Landesanst. u. Berg-

akademie, Berlin; Verein fiir. Erdkunde, Dresden; K. Sachs.

Gesellschaft der Wissenschaften, Dr. Julius Platzmann, Leip-

zig; Verein fiir Geographic und Statistik, Frankfurt a. M.

;

Verein fiir Naturkunde, Offenbach a, M. ; Soci^t^ d'Anthro-

pologie, Musee Guimet, Messrs. A. Del Cloizeaux, Abel Ho-

velacque, Claudio Jannet, E. Levasseur, Paris ; Prof Lucien

Adam, Rennes, France ; Philosophical Society, Prof. J. P. Post-
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gate, CamLridge, Eng. ; Mr. Samuel Timmins, Coventry, Eng.;

Yorkshire Geological and Palseontological Society, Halifax,

Eng. ; Society of Antiquaries, Roj^al Society, Royal Astro-

nomical, Statistical, Linnean, Geographical Societies, Royal

Institution, Local Government Board, Dr. J. D. Ilooker, Lon-

don ; ^I'atural History Society of Northumberland, etc., New-
castle-upon-Tyne ; Royal Society, Royal Observatory, Prof. J.

Geikie, Edinburgh ; Royal Dublin Society ; Nova Scotia In-

stitute of Natural Science, Halifax, N. S. ; Natural History

Society, Montreal, Canada ; Mr. Horatio Hale, CHnton, Onta-

rio ; Geological and Natural History Survey, Ottawa, Canada

;

Hon. J. M. Le Moine, Quebec ; Canadian Institute, University

of Toronto, Sir Daniel Wilson, Toronto, Canada ; Maine His-

torical Society, Portland Society of Natural History, Portland,

Me.; New Hampshire Historical Society, Concord; Prof. C.

H. Hitchcock, Hanover, N. H. ; Amherst College Library,

Amherst, Mass.; American Statistical Association, Boston

Athenseum, Massachusetts Historical Society, Public Library,

Boston Society of Natural History, State Library of Massa-

chusetts, Massachusetts Institute of Technology, Dr. Oliver

"Wendell Holmes, Hon. Robert C. Winthrop, Boston ; Museum
of Comparative Zoology, Harvard College Library, Messrs.

Robert N. Toppan, Joseph Lovering, J. D. Whitne}', Cam-

bridge ; Mr. James B. Francis, Lowell, Mass. ; Dr. Pliny Earle,

Northampton, Mass.; Rev. Edward E. Hale, Roxbury, Mass.;

Essex Institute, Salem ; American Antiquarian Society, Wor-

cester, Mass.; Rhode Island Historical Society, Providence;

Franklin Society, Providence, R. I. ; Connecticut Historical

Society, Hartford ; New Haven Colony Historical Society

;

New York State Library, Mr. James Hall, Albany ; Prof.

Walter Le Conte Stevens, Brooklyn ; Buflalo Library ; Prof.

C. H. F. Peters, Clinton, N. Y. ; Profs. J. M. Hart, T. F. Crane,

B. G. Wilder, Ithaca, N. Y. ; Astor Library, Columbia College,

University of the City of Now York, New York Hospital,

New York nintorical Society, Editors of "The Critic," Messrs.

H. L. Abbot, Joel A. Allen, Daniel Drajier, James Douglas,

J. S. Newberry, J. J. Stevenson, New York ; Oneida Histori-
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cal Society, Utica ; Vassar Brothers Institute, Poughkeepsie

;

United States Military Academy, West Point ; Prof. Henry

M. Baird, Yonkers, N. Y. ; Messrs. J, F. Garrison, I. C. Mar-

tindale, Camden, N. J. ; New Jersey Historical Society, New-
ark ; Profs. C. F. Brackett, C. A. Young, Princeton, N. J.

;

Dr. Charles B. Dudley, Altoona, Pa. ; Mr. M. H. Boye, Coop-

ersburg ; Mr. Kckley B. Coxe, Drifton ; Drs. Traill Green,

J. M. Moore, Thomas C. Porter, Easton ; State Library of

Pennsylvania, Mr. Andrew S. McCreath, Hairisburg; Prof.

Lyman B. Hall, Haverford ; Mr. John Fulton, Johnstown;

Linnean Society, Lancaster ; Mr. P. F. Rothermel, Linfield
;

Franklin Institute, College of Physicians, Pennsylvania Hos-

pital, Wagner Free Institute of Science, Messrs. John Ash-

hurst, Jr., W. S. Baker, Cadwalader Biddle, Andrew A. Blair, D.

G. Brinton, J. H. Brinton, C. H, Clark, Thomas M. Cleemann,

J. Solis Cohen, E. D. Cope, C. S. Dolley, Patterson Du Bois,

Robert Patterson Field, Frederick Fraley, J. C. Fraley, Per-

sifor Frazer, George Friebis, Philip C. Garrett, F. A. Genth,

F. A. Genth, Jr., J. S. Harris, Lewis M. Haupt, H. V. Ilil-

precht, William A. Ingham, Francis Jordan, Jr., G. de B.

Keim, J. P. Lesley, A. S. Letchworth, John M. Maisch, John

Marshall, James T. Mitchell, George R. Morehouse, Isaac

Norris, Jr., Charles A. Oliver, C. Stuart Patterson, Robert Pat-

terson, John S. Packard, C. N. Peirce, William l^epjier, Henry
Phillips, Jr., Franklin Piatt, F. Prime, Theo. D. Rand, T. B.

Reed, Robert W. Rogers, W. S. W. Ruschenberger, John A.

Ryder, L. A. Scott, Aubrey H. Smith, Albert H. Smyth,

George Stuart, W. P. Tatham, H. Clay Trumbull, D. K. Tu'ttle,

William II. Wahl, II. L. Wayland, Talcott WiHiams, Theo.

G. Wormley, Ellis Yarnall, Mrs. Helen Abbott Michael, Phila-

delphia; Mr.JohnF.Carll, Pleasantville; Messrs. P. W.Sheafer,

Heber S. Thompson, Pottsville ; Rev. F. A. Muhlenberg,

Reading; Mr. M. Fisher Longstreth, Sharon Hill; Philosophi-

cal Society, Messrs. Philip Sharj)les, Washington Townsend,

West Chester, Pa. ; United States Naval Institute, Annapolis,

Md.; Maryland Historical Society, Peabody Institute, Mary-

land Institute for the Promotion of the Mechanic Arts, Prof.
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"William Osier, Baltimore, Md. ; Smithsonian Institution, Sur-

geon-General's Office, United States Geological Survey, United

States Naval Observatory, Anthropological Society, Messrs.

Alexander Graham Bell, A. S. Gatschet, W. J. Hoffman,

Thomas Jefferson Lee, Garrick Mallery, M. C. Meigs, C. V. Riley,

Charles A. Schott, William B. Taylor, Lester F. Ward, Wash-

ington, D; C. ; West Virginia University, Morgantown, W.
Va.; Virginia Historical Society, Richmond ; Prof. John W.
Mallet, University of Virginia ; Dr. Robert Peter, Lexington,

Ky. ; Georgia Historical Society, Savannah ; Prof. Alexander

Winchell, Ann Arbor, Mich. ; Prof. E. W. Claypole, Akron,

O. ; Society of Natural History, Cincinnati Observatory, Cin-

cinnati, 0. ; Rev. H. Stafford Osborn, Oxford, 0. ; Prof. John

L. Campbell, Crawfordsville, Ind. ; Chicago Historical Society,

Chicago, 111. ; State Historical Society of Wisconsin, Madison,

Wis. ; University of Iowa, Iowa City ; Academy of Natural

Sciences, Davenport, Iowa ; Kansas Academy of Science, Wash-
burn College, Kansas Historical Society, Topeka ; Colorado

Scientific Society, Denver; University of California, Profs.

John Le Conte, Joseph Le Conte, Berkeley ; Mr. George R.

Babcock, Oakland, Cal. ; Prof. Daniel Kirkwood, Riverside,

Cal. ; Free Public Library, Mr. George Dadjdson, San Fran-

cisco, Cal. ; Sociedad Cientifica " Antonio Alzate," Mexico

;

Observatorio Astronomico Nacional Mexicano, Tacubaya

;

Museo Michoacamo, Morelia, Mexico ; Bishop Crescencio Car-

rillo, Merida, Yucatan ; Mr. E. F. ira Thurn, British Guiana.

Accessions to the Library were received from the Straits

Branch of the Royal Asiatic Society, Singapore; Royal So-

ciety of South Australia, Adelaide; Royal Geographical Society

of Australasia, Secretary of Mines, Melbourne ; New Zealand

In.stitute, Wellington; Royal Society of New South Wales;

Technical Museum, Sydney; Royal Society of Tasmania; In-

stitut Kgyptien, Cairo; Societu Impcriale do Geographic, St.

Petersburg ; Academi des Sciences, Cracow, Austria ; K. Nau-

tifiche Akademie, Triest, Austria ; K. K. Goograj^hischo Ge-

eellschaft, Vienna; Geographische-Commercielle Gcsciischaft,

Aarau, Switzerland ; Geographische Gesellschaft, Naturfor-
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schende Gesellschaft, Bern ; K. Universitetet, Lund ; Pliysio-

logisclie Gesellschaft, Prof. F. Reuleaux, Berlin ; K. Sachs. Al-

terthums-Verein, Dresden ; Mr. Emile Schwoerer, Colmar,

Alsace ; Geographische Gesellschaft, Hamburg ; Geograph-

ische Gesellschaft, Hanover; Deutsche Gesellschaft fiir An-

thropologic, etc., Mr. J. E. Weiss, Munich ; Mr. W. Grosseteste,

Miilhausen, Alsace ; Naturwissenschaftlicher Verein, Osna-

bruck ; Wiirtembergische Vierteljahrsheft fiir Landesge-

schichte, Stuttgart ; Soci^tc de Geographic, Neuchatel ; So-

cieta Africana d' Italia, Naples; Ministero di Agricoltura, In-

dustria e Comraercio, Rome ; Mr. L. M. Billia, Turin ; Union

Geographique du Nord de la France, Douay, France ;
Socicte

de Geographic, Lille ; Society Languedocienne de Geographic,

Montpellier; Societd d'Emulation des Cotes-du-Nord, St.

Brieuc ; Instituto y Observatorio de Marina de San Fernando

;

Royal Geological Society of Cornwall, Eng. ; Meteorological

Council and Office, Royal Society, Editors of " Nature,"

London ; University College, Nottingham, Eng, ; Penzance

Natural History and Antiquarian Society, Boston Society of

Natural History, Massachusetts Historical Society, Boston

;

Rhode Island Historical Society, Providence ; Wesleyan Uni-

versity, Middletown, Conn.; American Chemical Society,

New York ; New Jersey Historical Society, Newark ; Alumni

Association of the College of Pharmacy, Publishers of " The
Medical News," Franklin Institute, Library Company of Phila

delphia. Dr. Charles W. Dulles, Philadelphia ; War Depart

raent. United States Naval Observatory, Department of Agri

culture, Washington, D. C. ; Denison University, Granville

O. ; Washington University, St. Louis ; Kansas State Libra

rian, Kansas State Historical Society, Topeka ; Colorado Col

lege Scientific Society, Colorado Springs; Historical Society

of Southern California, Los Angelos ; California Academy of

Sciences, San Francisco ; Bishop Crescencio Carrillo, Merida,

Yucatan.

An obituary notice of Rev. Daniel R. Goodwin, D.D., was

read by J. Yaughan Merrick.

The death of Dr. Richard J. Levis, November 11, 1890, £et.

63, was announced.
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The following papers were presented : "Notes and Descrip-

tions of PalcTeozoic Fishes," by Dr. E. D. Cope ;
" On Extinct

Genera of Testudinata," by Dr. George Baur; "On the Mam-
malian Genus Palseosyops," by Charles Earle.

Prof. Harrison Allen made an oral communication on the

subject of the affinity of the teetli of rats with those of Eocene

mammals.

Dr. J. Cheston Morris referred to a late publication by Dr.

McLaughlin, of Texas, regarding immunity from disease by

carrying out the law of interference, and dilated upon the

great prospective and revolutionary value of the so-claimed

discovery, if the same should be verified.

New nominations, Nos. 1213, 1214, and 1215, were read.

Mr. J. Sergeant Price presented the following report from

the Committee on the Michaux Legacy, with accompanying

resolution, which was unanimously adopted

:

To THE AmERICAK PHILOSOPHICAL SOCIETT :

The Michaux Cummittee respectfully reports that at a meeting of the

Coramittee, held on October 28, a note was received from Prof. Heilprin,

towards whose expedition to Mexico and Yucatan the Society last Jan-

uary appropriated from the Michaux Fund the sum of $200, stating that

the officers of the expedition had not been as yet able to complete their

report, but it was in progress, and as soon as they had fully determined

llie names of the trees and plants from the regions visited by them, and

never before reiwrted upon by botanist, a complete report would be made
to the Society. A letter was also received from Prof, llothrock, stating

that, owing to the fact that he was about to take a i»ariy of scientists to

the West Indies in his yacht and spend the winter there, and in the lands

to the westward, in making scientific collections, it would be impossible

for him to deliver his usual course of lectures under the auspices of the

Society, but suggested that it should appropriate to him out of the Michaux

Fund tlie sum of $300 (the amount given to him each season for said lec-

tures) for t)jc purpose of obtaining fresh forestry' data and new knowl-

edge of forest products and lantern illustrations for fulure lectures. The
Comiuilteo fully approved of the suggestion o*" Prof, llothrock, and its

Cbuirnian, Mr. Meehan, in written endorsement of the application, stated

that it is only by the accumulation of facts of a general character bearing

on Kpecial subjects, that tlie special subjects themselves can bo well un>

dcrsto(Hl. That at present we are very much in the dark on the arboreal

features and peculiarities of the porihuisof the Western Continent, outside

of the United States, and that be was sure that Prof. Uothrock's labors
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would greatly enlighten us on the subject, and he was confirmed in his

opinion by a letter just received by him from Prof. Krug, of Berlin, call-

ing attention to the desirability of more knowledge of West India forestry

and vegetation. Announcement was alst) made to us that Prof. Rothrock

had been awarded a medal by the Paris Exhibition for his exhibits of pho-

tographs of American forestry, he having been enabled to make a portion

of said exhibit by the appropriation of our Society, and in sending them
copies of our photographic lantern slides.

The Committee submits tlie following resolution, which it desires shall

be passed by the Society :

Resolved, That the sum of $300 be appropriated to Prof. Rothrock out

of tiie Michaux fund for the purpose of obtaining fresh forestry data and
new photographic lantern slides in his expedition to the West Indies for

the use in future lectures under the auspices of the Society.

By order of the Committee,

J. Sergeant Puice, Secretary.

Mr. Price, having read to the Society a letter* from Prof.

* Paris, H Rue Las Casks, 16th October, 1890.

To THE PnE.SIDENT OF THE AMERICAN PHILOSOPHICAL SOCIETY OF PHILADELPHIA :

Mr. Preddent :—l seut to your address aljout two mouths ago, through the Smithsonian
lusiitutlon, a copy of the last work of our regretted colleague, the late Mr. Auguhte ear-

lier, entitled "The American Republic," in four volumes in octavo, to be offered to

the American Philosophical Society.

I shall be very much obliged to you if, when this work reaches you, you will aclcaowl-

edge its receipt.

I send you, enclosed in this letter, a photograph of Mr. Carlier, in case you do not
possess it iu your collection.

I take advantage of this occasion to send you mine also. I have had the negligence

not to send it at llie time when the Secretary requested this of the members ; but it is

time enough to repair that error and also to testify to you the high value I attach to the
honor done me by the American Philosophical Society in admitting me in Its midst ou
the presentation of the excellent Mr. Moucure Robinson.

You have already been nt)titied by Mr. P. Mas.sion, notarj', in Paris, 58 Boulevard
Hanssmann, and testamentary executor of the late Mr. Carlier, that our regretted friend

had left a legacy of twenty thousand francs to the American Philosophical Society. The
legacy was entrusted to me, for he named me as his universal legatee, and it should be

paid one year after his death by the terms of his will, that is, on the 16th of March, 1891,

without interest until then.

All the riglits of succession payable to the French Treasury are to my expense. The
American Philosophical Society, then, will not have to pay any expenses but those of

the power of attorney, that it should give to the person whom it will charge to receive

this sum iu Paris. This power of attorney, made before a notary public in Philadelphia,

should be legalized by the French Consul in Philadelphia, and the signature of the said

Consul will be in turn certified by the Ministry of Foreign Affairs in Paris.

So far as concerns me, I see no other legal steps to ask of the Society. (Of course, it is

understood that the first document to produce is a resolution of the Society, at a regular

meeting held in conformity with its rules, by which it shall expressly accept the legacy

of Mr. Carlier, and give a power of attorney to some one to accept the same in Its name
in Paris, and at the same time to receive for it this sum.) But as Mr. P. Massion, the

testamentary executor, who does not know, as I do, American legislation, mlgb^
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Claudio Jannet to the President of the American Philosophical

Society, stating that our late fellow-member, Auguste Carlier,

of Paris, had, by his last will and testament, of which he was

the universal legatee, bequeathed to the Society the sum of

twenty thousand francs, submitted the following resolutions,

which were unanimously adopted :

Resolved, That the American Philosophical Society hereby accepts the

legacy of twenty thousand francs given to it by the last will and testa-

ment of Mr. Auguste Carlier, late of Paris, France.

Resoloed, That a power of attorney be executed by the President, under

the corporate seal of the Society, attested by the Secretary, appointing

, of Paris, as its attorney in fact, and authorizing and empower-

ing him, in its name, in Paris, to accept for it the legacy of twenty thou-

sand francs given to it by the last will and testament of Auguste Carlier,

of Paris, and to give to P. Massion, notary in Paris, 58 Boulevard Hauss-

mann, his testamentary executor, or to any one else authorized to pay

said legacy, a full and complete receipt and discharge therefor as fully as

if given by the Society itself.

The President called to the attention of the Society the pro-

visions of the will of the late Col. F. M. Etting, under which

the Society has certain interests, and stated that during its

recess he had requested Mr. Price, a member of the Philadel-

phia bar, to represent the Society in the matter.

Mr. Price explained the legal status of the case, and stated

no bond was necessary to indemnify the executors; that an

issue was now pending to determine the validity of the will,

and that the Society had no real concern with the same.

Mr. Tatham moved that the action of the Treasurer, in de-

clining to give any security to indemnify the executors, be

approved.

Dr. Morris ofifered as an amendment that " the action of the

President in employing Mr. Price as counsel for the Society be

have some difflcutty, I advlHo you to |>ut in rclHlioii with liim llii> person yun will chnrKe

wllh rt'Cflvlngtlii!* unni nimut ii coiiiilc of iiionths iwfori' Iho l.Mh of March, 18111, so that,

If it ln'Ciinie nt'ci'wtnry, Mr. Mit-sxlon would l)c able to eorres|Kind with you, and you
could furniiih liliii with hucIi docunu-iit art he would JiulKe useful. So that tlie execution

of the legacy that .Mr. <;arlier Iuih made you, will not he retarded.

In waiting for another ucciwion to corrvii|>oiid with you, helicvo me, Mr. President,

Your very devoted,
Cl.AUDIO Jannkt,

Prt^tttor <ff MttUxit Ecommy at the Catholic Univenity qf l\irlt.
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approved, and that he be requested to continue to represent

the Society."

The amendment was carried, and the question being put on

the motion as amended, was carried.

And the Society was adjourned by the President.

Stated Meeting, November 21, 1890.

Present, 18 members.

President, Mr. Fraley, in the Chair.

Hon. James T. Mitchell, a lately elected member, was pre-

sented to the Chair, and took his seat.

The resignations of Eev. George Dana Boardman and Mr.

George B. Roberts were accepted.

Dr. Daniel G. Brinton presented " Notes on the Puquina
Language of Peru."

The minutes of the Board of Officers and Council were sub-

mitted.

Pending nominations, Nos. 1213, 1214, and 1215, and new
nomination. No. 1216, were read.

The Committee on Increased Accommodations reported

progress.

And the Society was adjourned by the President.

Stated Meeting, December 5, 1890.

Present, 14 members.

President, Mr. Fraley, in the Chair.

Correspondence was submitted as follows:

Letters of acknowledgment (131, 132, 133) were received

from the Imperial Academy of Science, Imperial Russian Geo-
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graphical Society, Comit^ Geologique de la Eussie, Prof. Serge

Nikitin, St. Petersburg ; K. Zoologisch Genootschap, Natura

Artis Magistra, Amsterdam ; K. Zoologisch-Botaniscli Ge-

nootschap, The Hague, Holland ; Fondation de P. Teyler van

der Hulst, Harlem ; Prof. C. Leemans, Leiden, Holland ; Dr.

Friederich Krauss, Vienna ; Naturforschende Gesellschaft, Frei-

burg, i. B. (181, 133) ; Verein fur Thiiringische Geschichte und

Alterthumskunde, Jena; " Le Cosmos," Marquis de Nadaillac,

Paris; Mr. Hamilton A. Hill, Boston, Mass.; Mr. G. F. Dun-

ning, Farmington, Conn. ; Dr. H. C. Chapman, Philadelphia

;

Museo Nacional, Buenos Aires (130).

Soci^te Koyale de Geographic d'Anvers, Antwerp, Belgium,

was placed on the Society's exchange list to receive Proceed-

ings.

A circular was received from the American Chemical So-

ciety, New York, announcing the holding of their Second

General Meeting, December 30 and 31, 1890.

A communication was received from George Eeiter, Cincin-

nati, O., announcing a supposed new discovery that water can

be raised by suction or atmospheric pressure higher than

thirty-four feet, which the Secretaries were instructed to an-

swer.

A letter from Mr. Robert Patterson, in reference to the

Peale collection of stone implements, was referred to the

Curators.

Accessions to the Library were reported from the Depart-

ment of Mines, etc., Wellington, NewZealand; Geographical So-

ciety, Tokio ; Deutsche Seewarte, Hamburg ; Verein fiir Kunst

und Alterthum in Oberschwaben, Ulm ; Geographische Ge-

sellschaft, Miinchen ; Socidtd Royale de Gdographie d'Anvers

;

Acaddmie Royale de Belgique, Bruxelles; Prof. L. Riitimeyer,

Basel, Switzerland ; Ostschweizerische Geogr.-Commerc. Ge-

sellschaft, St. Gall ; Direzione Generale della Statistica, Rome
;

Socidtd de Geographic do Lisboa ; University of the State of

New York, Albany ; Bureau of Statistics of New Jersey ; Prof,

liobcrt W. Rogers, Carlisle, Pa. ; Franklin Institute, l)r, Per-

sifor Frazer, Mr. Uenry Phillips, Jr., Philadelphia ; Depart-
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ment of State, Washington, D. C. ; Academy of Science of St.

Louis, Mo. ; Colorado Scientific Society, Denver ; Sociedad

Cientifica " Antonio Alzate," Observatorio Astronomico Na-

cional de Tacubaya, Mexico.

The report of the Treasurer was presented.

Pending nominations, Nos. 1213, 1214, 1215, and 1216, were

read.

Prof. Cope offered the following resolution

:

Resolved, That the resolution of the Society which requires that papers

presented for publication by the Society shall be completed for publica-

tion, shall not be construed to require completed drawings for the illustra-

tion of such papers.

A vote being taken, the resolution was not agreed to.

And the Society was adjourned by the President.

Stated Meeting, December 19, 1890.

Present, 19 members.

President, Mr. Fraley, in the Chair.

A letter was received from the Rochester Academy of

Science requesting exchanges, which was granted.

A letter of resignation was received from Mr. Herbert

Welsh, Philadelphia, dated December 17, 1890, and the resig-

nation accepted.

A plaster bust-portrait of Jefferson, for the Society's Cab-

inet, was received from Miss Emily Phillips, Philadelphia.

Photographs of the old Bartrara Place (mansion, garden,

etc.) were received from Dr. J. F. Holt, Philadelphia.

Letters of envoy were received from the Deutsche Seewarte,

Hamburg; Bureau of Statistics of Labor and Industries

Trenton, N. J.; Rochester Academy of Science, Rochester,

N. Y.

Letters of acknowledgment were received from the Royal
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Society of Victoria, Melbourne (128, 130) ; Institut Egyptien,

Cairo (131, 132, 133) ; Societas pro Fauna et Flora, Fennica,

Helsingfors (131, 132, 133) ; Prof. Peter E. v. Tunner, Leoben,

Styria (131, 132, 133) ; Profs. Friedrich Miiller, Dionys Stur,

Edward Suess, Vienna (130, 131, 132, 133); Deutsche Geolo-

gische Gesellschaft, Berlin (131, 132, 133); Geographische

Gesellschaft, Hannover, Prussia (131, 132, 133); Prof. Dr.

DUmisclaen, Strassburg, Alsace (130, 131, 132, 133) ; Prof. Dr.

C. L. Kutimeyer, Basle, Switzerland (131, 132, 133); Schweiz.

Naturforsch. Gesellschaft, Bern, Switzerland (131, 132, 133);

Prof. Carl Vogt, Geneva, Switzerland (131, 132, 133); Uni-

versity of Tennessee, Knoxville (131, 132, 133).

Accessions to the Library were received from M. Theodor

Gottleib, Leipzig ; R. Universita, Turin ; Eoyal Society, Edin-

burgh ; Geological Society, Manchester ; Prof. George M.

Dawson, Montreal ; Astronomical Observatory of Harvard

College, Cambridge ; Academy of Science, Eochester, N. Y.;

Henry Phillips, Jr., Philadelphia ; Bureau of Education, Dr.

"Walter J. Hoffman, "Washington, D. C. ; University of Cali-

fornia.

A letter was read from the Eittenhouse Memorial Associa-

tion, requesting the Society to join in a petition to the Legis-

lature, requesting the erection of a suitable monument to com-

memorate the services of David Eittenhouse to the State and

the county.

After discussion and debate, the Society, on motion of Mr.

Prime,

Resolved. That while the members of the American Philosophical So-

ciety individually sympathize wltli the proposed memorial requesting the

Legislature to erect a monument to David Rittenhouse ; yet, as a society,

they consider it inexpedient to join in a petition so to do.

Pending nominations Nos. 1213, 1214, 1215, and 1216 were

read, spoken to and balloted for.

Tlie Committee on Finance presented its recommendations

for appropriation for the ensuing year.

Mr. Prime moved to reduce the salary of the Librarian by

$260.
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Dr. Greene moved to raise the same to $1000.

The motion and amendment were subsequently withdrawn,

and the appropriations passed, as reported.

Dr. Cope offered the following resolution

:

Resolved, That a Committee, consisting of five members, be appointed

by the President of the Society to consider and propose to a future meet-

ing such measures as they may deem necessary for the well being and

improvement of the Proceedings.

The resolution was adopted. The President subsequently

appointed as such Committee, Dr. Cope, George F. Barker,

Admiral Macauley, Dr. Jayne and Dr. Brinton.

Mr. Arthur Biddle moved that a Committee of five be ap-

pointed by the President at his leisure to consult with the His-

torical Society regarding the desirability of accepting the

Etting bequest, and to report at the next meeting.

Dr. Morris moved to lay on the table, and a tie vote result-

ing on the motion, it was withdrawn, and the original motion

being voted upon was carried.

The President subsequently appointed as such Committee,

Mr. Arthur Biddle, Dr. Euschenberger, Messrs. Wood, Price

and Joseph C. Fraley.

Dr. Horn, from the Committee to obtain for the Society the

Portrait of S. F. Baird, by Ulke, reported that it had been

purchased and was now on the walls of the meeting room, and

read a list of the donors for its purchase.

On motion, the thanks of the Society were tendered to the

Committee for its services, and the Committee was discharged.

The ballots being counted, the following were reported duly

elected members of the Society :

2183. Theodore Turrettini, Geneva.

2184. E. Mascart, Paris.

2185. William C. Unwin, London.

2186. Louis Vossion, Philadelphia.

And the Society was adjourned by the President.
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Vocabularies from the Musquito Coast.

By Daniel G. Brinton, M.D.

{Read before the American Philosophical Society, March 6, i8gi.)

Through the kindness of the Rev. VV. Siebiirger, a missionary of

the United Brethren, now resident on the Musquito coast, I have

obtained several new vocabularies from that region, which offer

points of interest to the ethnologist.

The most important of these is a list of words from the language

of the Ramas tribe, the first and only specimen of their tongue that

I have encountered. These people live on a small island in Blew-

field lagoon. They number at present about two hundred and fifty

souls, all of whom have been converted to Christianity, and all of

them are able to speak and read English except a few very old per-

sons. Their native tongue is rapidly disappearing, and in a few

years, probably, no one will be left able to use it fluently and cor-

rectly.

In physique they are described as large and strongly built ; in

temperament, submissive and teachable.

Their language has always been reported as wholly different from

that of the Musquito Indians, who occupy the adjacent mainland,

and this is shown to be correct by the specimen sent me. It bears,

in fact, no relation to any other tongue along the Musquito coast.

It does not, however, stand alone, constituting an independent

stock, but is clearly a branch, not very remote, of a family of lan-

guages once spoken near Chiriqui lagoon, and thence across to the

Pacific, or nearly that far.

To this stock I have, in my classification of American languages
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assigned the name "Changuina," from its principal member, the

Clianguinas, who resided on the river of that name flowing into

Chiriqui lagoon. It is said that some few villages of the stock may
still be found about the headwaters of this stream.

My chief source of information about this family is derived from

the small work of A. L. Pinart, published in Paris last year, en-

titled Vocabiilario Castellano-Dorasque, Dialecios Chumulu, Gua-

laca y Changuina. M. Pinart knew of no members of the stock

north of the Chiriqui lagoon, though Blewfields is more than two

hundred miles to the north of it.

The following is the list of the words sent me. The orthography

is German.
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well defined, as they differ in all three dialects. The Changuina

proper helps itself out with the Spanish : umai, one ; umai-dos, two
;

umai-tres, three. The Gualaca dialect has ku-e, one; kit-mat, two;

ku-mas, three. In both, "five" is "^/^/-»/a/^," a hand, which

corresponds to the Rama kwik-astar.

The Rama words for "two" and "three," puk-sak, pang sak,

belong to a series of numerals which had an extensive adoption

by several diverse families in Guatemala and Costa Rica, and prob-

ably are of South American origin. They are distinctly traceable

to the Cuna or Darien language, in which we have, 2, pok'-ua,

^, paU-ua, and these reappear in the Guatuso of Nicaragua. This

is evidence that the Ramas reached their island after they had

adopted these Cuna words. This was probably after the Conquest.

We know that in 1674-81, the Governor of Costa Rica, Don Juan

Francisco Saenz Vasquez, marched against the Changuinas on ac-

count of their turbulent character, and severely punished them.

Perhaps at this time the Ramas entered their canoes and sought

refuge along the coast, far to the north of their ancient seats.

My informant adds a few words of the Cuna or San Bias language,

picked up by him on the coast, as follows

:

San Bla8.

Man, tala, siradi.

Woman, hoam.

Sun, lata.

Moon, nu.

Eye, ibia.

Ear, auar.

Hand, aregena.

Comparing this with the Vocabulario Castellano-Cuna, of A. L.

Pinart (Paris, 1890), it appears to be a tolerably pure dialect of the

tongue.

Mr. Siebarger also furnishes a vocabulary from the Twaka In-

dians. These natives live in a number of scattered hamlets about

the headwaters of the Tungla or Princeapula rivers. The latter

name is a compound of "Prinzo," the name of a tribe, and the

Musquito auala, river.

From an inspection of the list, it is clear that they belong to the

extensive Ulva stock, as I have assigned them from previous evi-

dence in my classification of "The American Race." *

The American Race: A Linguistic Classification and Ethnographic DeteripHon qf the

Native Tribes (if Sorth and South Ameiica (New York, 1J91).
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On a New Species of Atalapha.

By Harrison AUen, M. Q.

{Read before the American rhilosophical Society, January 16, 1S91.)

ATALA.PHA TKLI0TI8, Sp. DOV.

Ears rounded much smaller than head. The internal basal lobe longer

than broad, and without posterior projection. The external basal lobe

longer than high, without notch at the base anteriorly. The hem occupy-

ing notch is half the height of the auricle and is ample. The tragus is

coarsely crenulate on the outer border, slightly narrowed at the tip, which

is not turned forward. The external surface is without a trace of ridge,

and tlie notch at the base above the small bisal lobe without a tubercle.

Snout and lower lip quite as in other species of the genus, except that the

chin-plate is somewhat wider.

Skull with groove on centre of face-vertex continuous with the anterior

nasal aperture. Sagittal temporal ridge sinuate. The first upper premo-

lar exceedingly minute, scarcely half the size of the corresponding tooth

in other species ; it can with difficulty be seen even with the aid of a

lens. The lower premolars are nearer of a size than is the case in other

species, the first being fully half the size of the second. The third lower

incisor is rounded, minute, and without cuspules.

The membranes are much as in A. nooeboracensis, but the terminal

phalanx of the fifth finger is longer, and ends with a free end on the mar-

gin of the endopatagium. The membranes are attached to the foot at a

point midway between ankle and the base of the toes.

The prevalent color of the hair is dark chestnut above, but lighter

below. Tiie base on the body Is everywhere black, and the shafts buff.

No ashy tips are anywhere seen. The ventral half of the side of neck is

white. The hair is scanty along the ventral surface of the forearm and
the proximal ends of the last three metaCiirpals. The dorsum of the inter-

femoral membrane is furred only at the basal third. The remaining

characters as in A. noveboracensis

.

This species is readily distinguislied by the shape and small size of the

ear and tragus, by the attachment of the wing-membrane to the foot, and
by the peculiarities of the premolars in both jaws, as well as those of the

third lower incisors. It agrees with a southern variety of A. noveboracensis

(A.frankii) in the partially free dorsal surface of the interfemoral mem-
brane.

The specimen was forwarded to me by Mr. J. G. Coop3r, of the Cali-

fornia Academy of Natural Science, in a bottle containing an example of

A. noveboracensis, and it resembles this form so closely in coloration that

at first I mistook it for an immature example of the species last named.
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The specimen is in poor condition. After decomposition had set in, it had
been preserved for a long time in strong alcohol.

Habitat unknown, but it is probably Southern California.

Measurements.

Head and body (from crown of head to base of tail) .

.

38 mm.
Length of arm 22 "

" forearm 37 "

1st diffit f
Length of first metacarpal bone 2 "

'
( " first phalanx 4 "

" 2 1 di«Tit J
Length of second metacarpal bone 40 "

° 1 " first phalanx G "

{Length of third metacarpal bone 40 "

first phalanx 14 •'

" second phalanx 15 '•

" third phalanx 2i
"

(Length of fourth metacarpal bone 38 "

" first phalanx 10 "

" second phalanx 8 "

{Length of fifth metacarpal bone 32 "

" first phalanx 7
"

" second phalanx 7 "

Length of head 12 "

Height of ear from head 4 "

' " base of external lobe to tip fi
"

" tragus 3 "

Length of thigh 14 "

leg 16 "

foot 6 "

tail 39 "

Width 2d interdigitalinterspace 2 "

" 8d •• •' 10 "

" 4th " " 28 "

Difference between 3d and 4th interspace 18 "

Length of forearm 87 "

TliuB the manal formula is 2-10-28-37, the difference between the third

and fourth interdigital interspace 18, and is much tlie same as in A.

yioveboraeenais.

The measuremenls of the body and of the metacarpals are within the

range of these whicli can be made on specimens of A. novcboracensis.

The second phalanx of tlio third finger is longer than the second ; the

second phalanx of the fourth flnirer is much shorter than the first ; the

second phalanx of the fifth fingtif is of the same length us the first. In

these respects the measurements arc in contrast with those of A. novebora-
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cenais. The thigh is shorter than the leg, while both are smaller than is

the species named. The foot is shorter, while the tail is slightly longer.

Atalapha is the most aberrant of any of the genera of the Vesperil-

lionicUB, as this family is at present defined. It presents features in com-

mon with the Emballonuridae, tlie Molossi and the Phyllostomidse. These

remarks are appropriate at this place, since in A, teliotis the general plan

of tlie ear is as in Emballonuridae ; the shape of the wing, especially as to

the strength of the first metacarpal bone, the shortness of the fifth metacar-

pal bone as compared to others of its series, the rigidity of the phalanges of

the fifth digit, the arrangement of the lines in the fourth interdigital space,

the flexibility of the lips, the great height of the internal tuberosity and
of the length of the epicondyle of the humerus, the reverted distal ulnar

rudiment, the posterior deviation of the coracoid process, the presence of

a distinct lateral lobe to the cerebellum, the number of the upper incisors

(being restricted to two), and the general shape of the wing are as in

Molossi ; while the complete tympanic bone (forming a ring at the upper
margin), the pisiform bone being palmad and articulating with the fifth

metacarpal bone, the palmad distinctness of the metacarpal bones, the

shapes and relative proportions of the ecloturbinals, the presence of

numerous vertical raised muscle-bands on the endopatagium, the angle

of the lower jaw not being deflected, but remaining in axial line with

that of the horizontal ramus, the genus resemble the true Phyllostomidae.

Notes on Hthrew Phonetics. By J. Cheston Morris, A.M., M.D.

(Bead before the American Philosophical Society, March 6, 1891.)

It might seem extremely rash for one whose acquaintance with Hebrew
scarcely extends to a knowledge of its letters to ofier any observations

upon them in the presence of those who have made an exhaustive study
of (he subject ; yet I do so, as thinking that one who occupies "the room
•of the unlearned," and is looking at the matter from a distance rather

than from the dust-obscured atmosphere of the conflict of opinions, may
offer some hints which may prove of value, even though they may not be
wholly new.

In commencing the study uf Hebrew characters, one is struck with two
facts : 1. That there is said to be no character representing a pure vowel
sound. This, I believe, is not the case with any other known alphabet.

2. That a change was made during the Babylonian captivity of the Jews,
substituting the present square characters for the more ancient form.

Let us inquire, first, why tliis was probably done. At this time the sacred

records were subjected to inspection of their conquerors, containing, as

they certainly did, many things which would be more or less offensive to

them, and calculated to cast ridic ile if not bring persecution upon the ex-
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iles. What more natural than for those who had charge of these records to

endeavor to conceal their contents by such a veil as opportunity afforded,

viz., that the ancient phonetic value of the letters had been lost and the

meaning of the words so obscured that only those initiated by long study

of the Jewish sacred mysteries and traditions could read them? In this

way we have accounted for the rise of the school of the Talmudists, the

study of the Mishna and Gemara, and the origin of the Kabbala. No word
was to be pronounced as written ; it had an inscrutable meaning only to be

learned by the initiated and transmitted by the use of points added to the •

letters. Add to this the inherent difficulty of representing the sounds of

any people in the vocabulary of anotlier race ; as instances of this, take

the substitution of "1" for "r" by the Chinese in learning English, or

the difficulty a Frenchman or German has in acquiring our " th, " or the

Greek ; or, as more to the point, the substitution by the uneducated

German Jew of " sh " lor pure " s." There is something in the physical

structure of the vocal org ins of each race which is reflected in tlie voca-

bles used by it. In the Hebrew race as met with to daj' this ringing

nasal character strikes us all forcibly.

After these introductory thoughts, we are struck with the fact that one

of their Hebrew letters, the T^, njain, is so variously pronounced as to

make one seriously question its true phonetic value. Its place in the

order of the alphabet, as compared with the Phoenician and Greek, is that

of the Greek omicron ; its form in Piioenician and in the old Samaritan

is o. In many Hebrew dictionaries this value is given it. Take, again,

the \ vau, its place that of the Greek F, digamma, its phonetic value tliat

of the Latin v, or English ou. May not our double u, w, represent this,

as well as the German d, fow? The sound of p. qnof, is lost to Western

languages, except so f'aras represented by q, to which we add a m to make
it vocable to us. The letters Q. samech, and

JJ^.
s/iia, are re[)rescnted by the

Greek tr, sigma, and c, xi, but are found in an inverted order in the alpha-

bet. [The confusion between these letters goes back to a far earlier

period when we find two of the Hebrew tribes disputing over Sliibbolelh

or Sibboleth.]

But the very first letter is a vocable which in all other alphabets is con-

sidered a pure vowel sound, a ; the fifth, lie, is another, e ; the si.xth, chayt,

is e, or ch ; the tenth, yod, is \, iota; and, as above, vau = ou, or u (or

sometimes for v), and ngnin= o. We have thus all our usual vowel sounds

e.xcept y, which we know in French as ygrec, and substitute usually for

the Greek vpoilon. In Hebrew we have two sibilants, zaiii and tstuldi, the

latter of wliicli occupies the alphiibetical position in Greek of u}mloii. If

wc now try to substitute in H«'l)rew, as ordinarily written, the above values

for the letters, we shall find we liave a perfectly vocable language. The
names of men and places are given not very differently from our modern

pronunciation of them as elucidated by the pointed Hebrew, when allow-

ance is made tor the dlllercncc due, as above stated, to racial intonation.
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In some instances, two or three consonants are fountl together, but these

may be legarded as familiar abbreviations for well-known words, just as

D. L. W. means for us Delaware, Lackawanna and Western R. R., etc.

In this way we may find that the Hebrew is really no exception as regards

the presence of characters indicating pure vowel sounds ; and, indeed, wc
liave the authority of Josephus for the statement that it does. Cliief

among the words whose pronunciation was to be hidden was the name of

the Deity—it was forbidden—and many, long, and bitter have been the

controversies as to the true pronunciation of niH*' V^*^' ^^^y* *'*"• '*"y-

Josephus says it was composed of four vowels.* He was a priest, and also

well versed in Greek and Roman literature, and we may well accept his

statement as reflecting the best learning of his times on Jewish matters.

It seems to me that this ought to settle the question.

As to the consequences which would follow from such a view, I must

leave them to those more competent to follow them out. It seems, how-
ever, to me that we would thus have better opportunities of comparing the

Hebrew sacred records with those of all other ancient nations, and of

clearing up much obscurity in ancient history and geography.

I would therefore suggest the following phonetic values :

^i =a = a ^ = k = \

2 = /? = b /tJ.D final = //= ra

J = r = g J
f

filial = V = n

n =e = e ^ = „ = o

^ = 7<^=: f or vow or ou fi. fl final = - = p

or u V- Y ihiiil = u = y

r =C = z
p

= =q
|-j =r/ = eor;^=:ch? "1 = p = r

'0 = 'V = th tr = c = X

» = £ = i n = r = t

final= Af -= k=1
And illustrate by

AN ATTEMPTED TR \N8LITKUATI0N OF GENESIS X.

ch ch ch

1. vale tuldt bni-ne xm em v ipt v iuldu lem bnim aer embiil
Noah Shem Ham Japheth

V

2. bni ipt gmr v nigug v mdi v iun v tbl v mxk v tiis

Japheth Corner Magog Madai Javan Tubal Meschech Tiras

• See Josephus, " Wars of the Jews," Book v, Ch. v, 7.

PnOC. AMKR. PHILOS. SOC. XXIX. 135. B. PniNTED APRIL 10, 1891.
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3. V bni £;mer axknz v ript v tgrme
Gomer Ashkenaz Riphath Togarmah
V

4. V bni iun alixe v trxix ktim v ddnira
Javan Elisha Tarshish Kittim Dodanim

ch

5. male nprdu aii eguini barytm aix llxnu Imxpetm bguiein
ch z?

6. V bni em kux v niyrim v puth v knon
Ham Cush Mizraim Phut Canaan

ch

7. V bni kux sba vevilevsbte vrome vsbtka vbui rome xba vddn
Cush Sheba Havilah Sabtah Kaamah Sabtechah Raamah Sheba Dedan

ch

8. V kux ild at-nmrd eva eel leiut gbr bary
Cush Ninirod

9. eva-eie gbr-yld Ipni ieve ol-kn iamr knmrd gbur yid Ipni ieve
Jehovah Nimrod Jehovah

10. V tei laxit mmlktu bbl v ark v akd v klne bary xnor
Babel Erech Accad Calneh Shinar

ch ch

11. mn-eary eeva iya axur v ibn at-ninve v at-rebt oir v at-kle
Asshur Nineveh Rehoboth C.il.ih

ch

12. V at-rsn bin ninve v bin kle eva eoir egdle
Resen Nineveh Calah

ch

13. V myrim ild at-ludim v at-onmim v at-lebim v at-npteim
Mizraim Ludim Anamiin Lehabim Naphtuhini

ch

14. V at-ptrsim v at-ksleim axr iyav mxui plxtini v at-kptrim
Pathrusim Casluhim Philistim Caphtonm

z? ch

15. V knon ild at-yidn bkru v at-et
Canaan Sidon Heth

10. V at-eibusi v at-eamri v at-egigxi
Jebusite Amorite Girgashite

ch

17. V at-eevi v at-eorqi v atcsini
Hivite Arkitc Siniie

ch ch ch

18. V at-earudl v at-eyvnri v at-eeniti v aer npyu nixpcut eknoiii
Arvadite Zcmarite Hamathite Canaanites

T.

19. viei gbuleknnni myidn bake prre od-oze bake sdme v omre v ndme
Canaanlte Sidon Gerar Gaza Sodom Gomorrah Admah

vybiin od-lxo
Zeboim Lasha

ch ch

20. ale bol-ein Imxpetm llxatm barytm bgviem
Ham

31. V Ixm ild gm-eva abi kl-bni obr adi ipt egdul
Shcm Kber Japhelh

22. bni xm ollm v axur v nri»kxd v lud v arm
Shcm Elam Aiishur Arphax.id Lud Ar;un

ch

28. V bni arm ouy v uul v gtr v nix
Aram Ui Hul Gether Maih

ch ch

24. V nr|)kxd ild atxlfi v xld ild at-obr
Arphaxud Sulah S.ilnh Klirr
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ch
25. vl obr ilcl xni bnim xm eaed plg.ki biniiv nplire cary v xra aeiv iqtlin

Eber Peleg Peleg Jokun
ch

26. V iqthii ild at-almiuld v at-xlp v at-evrmut v at-ire
Joktan Almodad Sheleph Hazarmaveth Jerah

27. V at-t'diirm v at-auzl v at-dtjle
Hadoram Uzal Diklah

28. V at-onbl v at-abimal v at-xba
Obal Abimael Slieba

ch
29. vat-aupr v at-evile v at-iubb kl-ale bni iqlbn

Ophir Havilah Jobab Joktan

30. V Jei uiaxbni m-inxa bake spre er eqdm
Mesha Sephar

31. ale bni-xm Imxpetm llxgtm barytm Iguiern
Shem

ch ch
32. ale mxpet bni-ne Ituldtm bguiem umale nprdu eguini bary aer embul

Noah

ALSO OF JUDGES XII, 6.

ch
V lamru lu amr-na xhlt v iarar t-blt v la ikin 1 dbr bn v iaezu autu v ix-

Shibbolelh Sibbolelh

ethueu al mobrut eirdea v ipl bot eeia maprim arboira v xnim alp.

On the Grapeville Oas-welU. By J. P. Lesley.

{Read before the American Philosophical Society, March 6, 1891.)

Mr. Jobn Fulton, General Manager of the Cambria Iron Works, at

Johnstown, Cambria county, Pa., has kindly furnished me with ll»e fol-

lowing particulars of one of the most important and significant episodes

in the strange story of Petroleum in Pennsylvania :

1. A report to him made October 12, 1888, by Edgar G. Tuttle, then

Mining Engineer of the Company. This gives :—(a) the number of

wells (27 or more) around Grapeville, in Westmoreland county, up to

that date sunk and piped by different companies ;

—

(Jb) the length and

sizes of the pipe line to Johnstown ;—(c) the pressures of gas at the well,

al the 4th, 8ll), 12th, 16th, 20ih, 24lh, 28th, 32d, 36th and 39ih mile, and

at the Cambria Works terminus.

2. A second report made to him two years later, February 25, 1891, by

M. G. Moore, now Mining Engineer of the Company. This gives :

—

(a)

the titles of eleven companies owning 85 gas-wells in the Grapeville dis-

trict ;—(6) an account of the drilling especially of the Agnew well ;—(c)

a table showing the decline of pressure at the Westmoreland and Cambria

Companies' wells, from 386 lbs. on April 29, 1889, to 05 lbs. on February

2, 1891 ;— ((Z) a full table of the Co.'s thirteen wells, depths, dates of

striking gas, the initial pressure of each, subsequently observed pressure

at April 29, 1889, December 15, May 20, November 3, December 1, 1800,
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January 5 and February 2, 1891, the first six wells starting with 460 lbs.

and ending with 70 and 65 lbs. ;— (e) a diagram of tlie mode of piping the

Agnew well ;—(/) a map of the country between Piitsburgli and Johns-

town, showing location of groups of wells.

Mr. Fulton was prompted to sending me the data described above by
his remembrance of my address, some years ago, at Pittsburgh, before the

American Institute of Mining Engineers, in which I reiterated my belief

on geological grounds in the comparatively speedy extinction of the rock

gas industry of the country. He adds : "You will notice that recently

one of the wells [at Gmpeville] has been deepened to reach the 'Gordon

sand,' and that a small supply of gas was found in this second and lower

horizon of natural gas, but not enough to warrant any hopefulness of

its maintaining the supply. A part of our works are being supplied yet

with the natural gas from Grapeville, but it is weakening so fast that we
have got to supplement it with artificial gases " (February 26, 1891). .

My warrant for publishing in the Proceedings of this Society these most

important geological and historical data is found in Mr. Fulton's words :

"I do not think that there is anything in this report that is so private or

crmfidential that it should not be made known; and you can therefore use

the matter in these reports as you think wise. At the Cambria works we
are using the Archer oil gas to take the place of the natural gas, and we
are finding this to be a very good substitute. As you know, the Archer

process consists in vaporizing fuel oil, and mixing at a very high heat

steam with the oil. We have also opened our mines again hero and are

using coal in a great many sections of the works " (March 13, 1891).

October 12, 1888, the Westmoreland and Cambria Natural Oil Conipany

owned seven (7) wells, located principally along Brush Creek, northeast

of Grapeville, Westmoreland county. Pa. Three wells were connected

with the pipe line ; the others were held in reserve, two of them being

drilled to a thin crust of hard rock (silica) just overlying the gas sand,

which served as a hermetical cover to prevent the escape of the gas, even

at its high pres.sure in the gravel-sand rock beneath it.

Tills fact is important as explanatory of the retention of the gas in the

rock for past ages.

The wells are 1100 to 1400 feet deep, according to their locality in the

valley or on the hill, the gas rock lying nearly horizontal.

The pipe in the well is off) Inch diameter.

The two wells. A, A', on the map, were turned on full for the pipe to

Johnstown, the well R being turned on more or less as a regulator of the

supply at the Cambria works.

The pressure at top of well was JWo lbs., as the 10-lnch main to .Johns-

town would not stand a mucli higher pressure.

There seemed no difTerenco in strength or volume of gas per minute

blown off (free) l)y one of Ihose wells, in Mr. Tuttlo's presence,

compared with that which he saw two years before at a free blow from a

well Ju>t north of Grapeville Station.
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The gauges were noted often, so as not to permit the pressure to rise

much above 335 lbs. ; and when this seemed likely to occur well R was
shut sufficiently to reduce it again to 335. Formerly a weighted safety-

valve, allowing a free blow, was used. Saturday evenings wells A., A^

were closed, and only R used. " The gitS in this field is not being wasted

as formerly, or as greatly as it has been in the Murraysville field ; and the

prospects are that the Grapeville field will last the longer of the two."

"I understand that the flowing pressure in the Murraysville field is now
[October 13, 1888] 250 lbs. The Grapeville wells have great volume.

When one is blowing off in the air and then is shut quickly, the gauge

runs up in fifteen or twenty seconds to 525 lbs. In some districts the wells

require a minute, and even longer, to reach their normal of 500 lbs. The
weaker or low-pressure wells require days to reach their normal

pressure."

As it is impossible to store or tank gas, wells are now drilled to within

a few feet of the gas horizon and " held " there. When the supply from

other wells weakens, these wells are sunk into the gas rock, one after the

other, to keep up the supply.

Wells that have broke through to the gas are restrained by a "packer,"

a thick, heavy rubber cylinder, 20 inches long, outside diameter ^ inch

less than bore of well, fastened at the ends to the pipe going into the well

(see cuts). The end of this pipe fits into the end of another pipe, making
a "slip joint ;" rubber flush with the outer diameter of the pipe ; lower

joint generally perforated to admit the gas ; pipe A lowered into the well

(and, if necessary, pressed down) to slip into pipe B, bulging the rubber

packer against the sides of the well, and effectually stopping the rise of

the gas outside the pipes. It can then be controlled by a V&lvc at the top

of pipe A, at the well mouth. Before this invention the gas could beheld
only below a certain pressure, above which it would force its way between

the pipe and the sides of the well and ])low the whole casing into ihe air.

The economy to a district of the new "packer " is evident.

"At present (October 12, 1888) there appears to be no weakening of

the supply, except when unusual and sudden demands are made on the

gas. If the supply weakens, or a greater supply is needed, more wells

may be added to the line. This may require the laying of more pipe, or

the replacing of the present 10-inch main by a larger one. The W. & C.

Company own about 20,000 acres, controlling a large part of the gas

field."

The companies and wells around Grapeville in 1888 were as follows :

Westmoreland and Cambria, 7 wells, drilled between 1885 and 1888,

three of them pipdd to Johnstown.

Carnegie, 6 wells.

trouthwest, 2 or more, piped to Connellsville, etc. (drilling also on
Brush Creek).

Greensburg Fuel, 2 wells, piped to Greensburg.

Jeanette Glass Works, 2, piped one mile west to the works.
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Philadelphia Co., drilling near New Salem.

Owners unknown, 8 or more wells.

The W. & C. Co. have also seven wells (about 1400' deep), three miles

nortliwest of Latrobe, on a northeast and southwest line 2.J miles long.

The northern three have a 6 inch pipe to Latrobe. The other (our have a

10 inch pipe running east by Derry Station, P. R. R., to Laurel Hill,

where it feeds into the Grapeville Johnstown main about ten miles from

Johnstown. The flowing pressure of the wells supplying Johnstown is

200 to 27.5 lbs. per square inch. That of those supplying Latrobe, 90 lbs.

Trial wells east of this field have been unsuccessful, very little gas

being found.

Salt water flowed from some of the Latrobe group of wells.

The first and most northern well, the Fowler, w^as drilled in 1885, the

last and southernmost. Miller, No. 3, in 1887. Thdir volume of gas does

not equal that of the Grapeville wells, and requires a much longer time to

gauge up to the same normal of 500 lbs.

The proposition at first made to land owners, to pay $40 or $50 for a 50

lb. well, and $1.00 extra for each additional pound, was not generally

accepted.

Pressures along tlu main al everyfour miles (taken in ISSGand 1887) show
the loss of pressure by friction in a pipe of 10", increasing to 12", 16" and
20", thus

:

For first 20 miles 3350', ten inch pipe of | in. wrought iron.

For next 12 miles, tweUe inch pipe of \ inch " "

For next 7J miles, sixteen inch pipe of /j in. cast "

For last \\ miles, tioenty inch pipe of (?)
•' "

In the first coFumn of the following table H. S. means High side. At
the 39tli mile, the gaage is at "Reducer low side." C. W. means the

Cambria Works at Johnstown.

Table of Pressures to Show Loss by Friction.

Distance
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Table of Wdls and Ownerships, February 25, 1S91.

Greensburg Fuel Gas Company 5 wells.

Southwest Natural Gas Company 9
"

Versailles Natural Gas Company 3 "

Yougliiogheny Gas Company 3 "

.Teanette Glass Works 4
"

Manor and Irwin Gas Company 2
"

Westmoreland Specialty Company 1
"

Westmoreland and Cambria Natural Gas Company ...13

Carnegie Brothers & Com\)any 11 "

Philadelphia Natural Gas Compmy 23 "

National Tube Works "

Total number reported by M. G. Moore 85

The W. & C. Company's 13 wells are all piped to Johnstown. Their

depths and pressures at various dates may be found on a following table.

The deeper are on the hilltops. They all get their gas in the Gants pand

rock of Washington county. Well No, 13 was deepened with the design

to reach a lower gas sand horizon ; but the rope was cut by the sharp

sand driven up by the gas issuing from the Gants sand. Before the tools

could get through it they were lost, and fishing tools also afterwards ; so

the well was abandoned, and No. 13 (Agnew well) was drilled a sliort

distance south of No. 13.

This new Agnew well reached the Gants sand January 15, 1891, went
through it, and was cased with 8-inch pipe ; packed just above the top of

the sand ; supplied with another inner 6-inch pipe ; packed again at the

bottom of the sand ; and the Gants sand gas between the pipes laid into

the Johnstown main.

Drilling was resumed through the 6inch pipe, and stopped, February

21, 1891. at 3700 feet. The "Gordon sand" was found at 175 feet be-

nealh the Gants sand, was 35 feel thick, and gave gas at only 30 lbs. pres-

sure, which, however, in twenty minutes rose to 175 lbs., " when it was

necessary to disccmtinue the test;" why is not explained. "While the

pressure in the Gordon is now (February 25) very much greater than in

the Gants, the volume is much less, as is clearly shown by comparing the

minvte pressures; that of the Gants being 65, and of the Gordon only 30

lbs." [A diagram of the pipe and packing arrangement for passing

through the Gants sand, and drawing off its gas toJohnstown, is appended
to Mr. Moore's report.]

Below the Gordon sand, for 1070 feet to the bottom of the well, not a

sign of gas or gas rock was observable. [This only bears out all Mr. J.

F. Carll's observations, published in his reports on the oil regions, especi

ally his Seventh Report, 15, just published by the Geological Survey of

Pennsylvania.] The failure of the Agnew well to get a good supply from

the Gordon sand does not necessarily condemn it over the whole Grape-
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ville field, as it may be found in better condition in the central and norlh-

ern parts of the field. Carnegie Bros, have begun drilling two or three

wells to test the Gordon sand a little north of the centre of the Ganls

field, a mile from No. 10 (Sylvis well).

None of the Latrobe wells are piped to Johnstown.

Orapnille.— Table of Minute Pressures at Various Dates.
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Notes on Hebrew Etymologies from the Egyptian ANX. Enoch ; Anoki ;

Enos. By J. P. Lesley.

(Read before the American Philosophical Society, MarcJi 6, 1S91.)

Forty years ago, in my Lowell lectures on the "Origin of Man," I gave

ray views of the Arkite symbolism embodied in the crux ansata, or ANX
symbol of life. They were not accepted ; but I still regard that line of

investigation as one entirely germane to modern scientific research, and

capable of bearing good fruit, although my application of it to the crux

ansata is much less probable than I then thought it ; for the latest archae-

ological results are ratlier in favor of regarding that symbol as a rude

drawing of the human figure.

My present purpose is to direct attention to the influence which tlie

universal U3e of this symbol in all ages of ancient Egyptian history must

have exercised over the philology of surrounding races. Its name, ANX.
the living, the alive, life, etc., was certainly the most sacred word in the

Egyptian language ; in general and constant use in their religious litera-

ture ; on the lips of all their thinkers, and, in fact, of all classes of the

population of the valley of the Nile, in all generations ; and was em-

bodied as an element in the personal names of pharaohs, nobles, priests,

and common people ; the evidence of which pervades the monuments and

papyri. Every royal cartouche had the aa'/ scrupulously written after

it, usually with the tat, to mean the ever-living, the immortal. Pa an/ is

an instance of th'j designation of a pharaoh (Pierret). Tlie use of the an/
inside the cartouche was later ; for example, in the Ethiopian kingdom,

and by Psammeticus II and III. The granddaughter of Pianclii II was
named Any-shap-n-ap ; the daughter of Takelot II, Anx-karama-t ; a

princess of the family of Psammeticus II, AnX-ra-nefer-het. Two places

or cities in Egypt are known called Xafra-anX and Aseska-anx, evidently

dedicated to the memory of the Kas, or spirits, of those monarchs, one of

whom built the second great pyramid of Gizeh. A quarter of the oldest

capital of Egypt, Memphis, was known as AnX-taui, the life (or heart) of

tlie two lands, Upper and Lower Egypt.

The word was popularly used, like our word "viands," for food of any
kind tliat supports life. AnX-am was the name of a tree, used as we use

the word "live-oak;" and Lepsius quotes a curious sentence of great

interest to Hebrew scholars : "Ra, the sun. who makes the tree of life

{am n-anX) green, producing things which issue from it," suggesting the

"tree of life" (*^nn V}^' "^^'re properly t/ie tree of living things) of the

garden of Eden.

The Egyptians seem to have used anXu, also, as the general plural

name for all flowers, the plainly living parts of plants.

The Egyptians called a mirror anX, because it represented the living

object presented to it. They called the two eyes anx ti. because the life

of an animal is best seen in his eyes. But they gave, curiously enough,

PROG. AMER. PHIL08. 80C. XXIX. 135. C. PRINTED MAY 14, 1891.
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the same name to the two ears, and only distinguished the terms apart

in writing, by drawing the ideograph of eyes in the one case and of ears

in the other. The pharaohs had two high officials, one called "his eyes

ia the south," and the other called " his ears in the north."

But anx not only meant to live, to be alive, but had another deriva-

tive meaning, with a very remarkable application to the story of Enoch,

viz., to lift oneself, to rise up and stand, resurrection and ascension. This

meaning it retains in modern Coptic, as ONK, extulit, ussurexit. An in-

scription at Edfu uses it for " the sun rising in the east." At Denderah

is a picture of a sacred boat, in which stands a lotus flower, from which

a snake is rising into the air, with the legend: "The snake ascends

(,a.nx) from the lotus of the ship." On the sarcophagus of Besmut, at

Luxor, is read, anx-f, etc. : "He ascends like the ten stars." Another

inscription reads :
" The stars ascend (anxu) in heaven." And at Esne :

" The stars ascend (anXn) to do their duty in the night " At Abydos, an

inscription to King Seti I, of the nineteenth dynasty (before the date of the

Exodus), addresses him thus : "Thou goest up (Jfa-A;) above the earth

like the bark of Orion in its season ; thou arisest (anX-ta) like the Star

Sothis" (see Brugsch's Diet., pp. 198, 199).

The Hebrew tradition that the Hebrews came out of Egypt agrees with

the fact that Moses, Aaron, Hur (named together, Exod. xvii, 10),

Miriam, Achsaph (Caleb's daughter), Manassah (Joseph's son), and other

early legendary personal names, are purely Egyptian. The intercourse of

the two peoples was always intimate. The kings Asa, Amon and Manas-

seh had Egyptian names. Before the exile, the Hebrew colonies ia the

Delta were important. The Book of Genesis was not necessarily com-

piled at Jerusalem. The story of Joseph and Potipher's wife was based

on the D'Orbigny papyrus. Adam and Seth seem to be the names of the

two chief Delta deities Atum and Set. Noah and his wife seem to repre-

sent the Egyptian divine duad Nun and Nunt. There is nothing startling,

therefore, in finding the anx in the name Enoch, whose legend forms an

episode in the antediluvian list.

The occupation of Southern Syria by the Egyptians dates back to the

most remote times. The cartouche of Snefru, first king of the fourth

dynasty, builder of one of the great pyramids, is cut on the rocks of the

Sinaitic peninsula, at the turquoise and copper mines. The Hebrew

legend of the Anukim of the Hebron country gives Anak three sons with

Egyptian names, Ahiman, Sesai, Tolmai, fathers of the three tribes of the

Anaklm. Whether there was any philological connection or not, the com-

pilers of Exodus seem to have seen the anX iu the name Anak, and de-

scribed therefore the people as a giant race, analogous to tlie ghostly or

demoniac Uephidim.

Remembering the large Greek element ia the Delta far back in the cen-

turies before Christ, and the Greek tradition that as Cadmus came from

Phtenicla and settled Biuotia, so Cecrops came from Sals in Egypt and

settled Attica, bringing with him tlio goddess Neith (Pallas Atli6n<S), we
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wight confidently expect many Egyptian words and names in Greece. Of

these I will only allude to laachoa (anch), son of Oceanus and Tethys,

who founded the Kingdom of Argos ; and the sacred rivers Inachos, one

in Argolis, the other flowing from Mount Pindus.

But to return to proper names in Hebrew
;
perhaps the most interesting

of them all, in an etymological way,. is that of Enos, the legendary grand-

son of Adam, in the second account of the creation in the fifth chapter of

Genesis, the chapter which contains the name of Enoch. The word Enos

is written, whether rightly or wrongly, JJ'^^}^, and pointed so as to be

pronounced anosh. The same word, written and pointed in the same
way, occurs in the 55th Psalm and Job v, 17, with the meaning a man,

but usually appears in the Hebrew books with a collective meaning as

mankind. It occurs in Son of Man, Ps. cxliv, 3. Isaiah viii, 1 is directed

to write with a man's stylus, that is, in the vulgar or common or demotic

scrip, so that everybody could comprehend. Like Adam (man) it hatl no

plural. But in later days, as when the Book of Daniel was written, the

third letter had been dropped and the word became ansh, or emphatically

ansha, meaning man, mankind, man as man ; and this gave tlie common
plural anshim, men. It repeatedly occurs in this book in the phrase " Son

of man." A still further contraction of it gave the popular form AISA,

t^*N' wi^'i. with its feminine ais?iS, woman (as the Greek f>c, one, was
contracted into cfc, with a closer connection between the two languages
than Gesenius here suspected).

In the pronunciation of words we must keep in mind that until the age

of printing spelling has always been optional, and pronunciation local.

Words passed from ear to ear, not from eye to eye. The same word was
pronounced gutturally or dentally or lingually by different races and
individuals, and written accordingly. Words were clipped, and written

accordingly. Every Egyptian, Hebrew or Greek scholar knows this.

Whether the Anch was spelled with an aleph, heth or ayen, it remained

the same word. In one part of Egypt it was pronounced an/, in another

part ansh; just as the East Germans say ich, the North Germans ik, and the

West Germans ish, for the English /, which the Greeks and Romans pro-

nounced eg-o, the Hebrews anoki, the old Egyptians nuk, and the Copts

anuk. By reference to Admiral McCauley's Dictionary, published in our

Transactions in 1883, you will see at the top of the first column, on page

22,
'

' An-j^, life ;" followed by " Ansh, to exist, to subsist." Other proofs

it is unnecessary to adduce to show the practical identity of the Egyptian
4w/, life, and the Hebrew Anosh, Ish, man, Enos.

As to the genetic connection of Anx and the Hebrew Anoki, 1, the first

personal pronoun, I would approach the subject with all possible caution.

It is a fact that the pronoun was written Ani, without the k, especially in

what Gesenius calls the " silver age of the Hebrew," Eccles. ii, 1. 11, 13,

15. 18, 20 ; iii, 17 ; iv, 1 , 2, 4, 7 ; vii, 25. In Gen. xv, 7, and xxiv, 24, it

stands alone (including the substantive verb) for /am. Schwartze, in his

" Coptic Grammar," pp. 340, etc. , seems to quite settle the fact that the final
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guttural was not a characteristic elemeat of the first personal pronoun.

And yet Gesenius seems to feel no hesitation in saying that the Hebrew
Anoki (AXKI) " is the primary and fuller form of Aid," being more fre-

quent in the Pentateuch (but in general more rare) than the shorter form

Ani; and in some of the later books, as the Chronicles and Ecclesiastes,

wholly disappearing, just as the guttural of the Saxon has been lost in mod-
ern English, and that of the Franks in modern French. He notices that

the form Anoki occurs on the Phoenician monuments and in the Chinese

NGO. The Sanskrit used only the guttural a7ia, like the Greek, Latin,

German, etc., while the Aramaic, Arabic, Abyssinian have lost it, and

use the shorter nasal form of the pronoun. It seems hardly possible,

therefore, to avoid the conclusion that AN"K was the primitive form of

the first personal pronoun, and that it stood in genetic relationship to the

Egyptian symbol of life, the an/. Whether the symbol was constructed

from the ideograph for / (a man with his arm bent pointing to his mouth)

or not, I leave to the judgment of others.

But Gesenius remarks somewhere that Anoki is used in some Hebrew
passages as an emphatic I myself. This would point to the constitution of

the pronoun as a dissyllable, with a final K\, the well-known hieroglyph

for the dead man's spirit.

I should like to draw attention to the identity oi ani, the pronoun, and

ani, the Hebrew (and generally Shemitic) word for vessel, not only a

vase, urn, bucket, etc., for holding water especially, but also a ship. The
human frame was called a vessel (of wrath or righteousness, of mercy,

etc., etc.), and may easily have been originally regarded as the vessel of

life par excellence. Were this idea feasible, it might return us to my for-

mer arkite (ship-mountain-water) interpretation of the crux ansata.

On an Important Boring Through SOOO Feet of Trias, in Eastern Pennsyl-

vania. By J. P. Lesley.

{Read before the American Philosophical Society, April 8, 1S9I.)

Tlie Eastern Oil Company's trial bore-hole on the Stern farm at Revere

{llufe's Comer), Bucks county. Pa,, is 18 miles south of Easton, 1(1 miles

north of Doyleslown, 7 miles west of Riegelsville, 5 miles from Kintners-

ville, 8 miles from Munroe, 10 miles from Durham furnace, 1^ miles from

Bucksvillc, 2J miles from Ottsville, 4 rallos from Ervina, and about 2

miles cast of Haycock trap hill.

The following record was written from dictation of Mr. E. C. Roscnzi,

8414 Smedley alrect, Tioga, Pljiladelphia, February 25, 1891, Superinten-

dent of the Company.

This ia the first deep boring in the Meso/.oic belt of Pcnusylvauia,
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known to me. Had my advice been asked 1 should have dissuaded from

a costly attempt to find oil or gas in this formation. The record of the

boring, however, is valuable to the geological student as the hole descends

through 2076 feet of nearly horizontal strata of gray and brown mostly

soft sandstone and shale, with some dark ("black'") slate, one stratum of

which (called "anthracite coal ") produced an excitement in the district,

and was extensively published by the newspapers.

It is almost needless to say that a bed of anthracite coal in undisturbed

strata of Mesozoic age, and at a distance from trap, would be an incredi-

ble occurrence. The trap of the Richmond, Va., field only turns the bitu-

minous coal bed to coke.

It is also hardly necessary to explain that a ^' nine foot bed of anthracite

coal " anywhere in the brownstone belt of Bucks and Montgomery coun-

ties could hardly conceal itself underground. All the strata crop out to

the surface ; and such a stratum could not well escape exposure. Even
smaller lenticular bituminous coal seams like those on Deep and Dan
rivers in North Carolina, ranging in thickness from four feet down to one

foot, show somewhere at their outcrops. Even if the well record at this

point of it were clearer than it is, the fact of the existence of any con-

siderable coal bed (especially an anthracite bed) would have to be care-

fully verified, either by several additional trial holes, or by a shaft, before

being believed by any geologist versed in the characteristic features of

this formation.

Rlegelsville is 166' above tide, and the Revere well mouth is supposed

to be about 200 A. T. Its record is as follows :

8' Alluvion From the surface down to 8'

103 Sandstone, brown Down to 118

15 Shale, red 133

5 Shale, bluish, soft \m
10 Shale, blue, hard 148

56 Sandstone, dark brown ; with coaly speckt 204

7 Sandstone, brown, very fine grained 211

2 " Black slate," soft 213

4 Sliale, blue, hard .

.

". 217

223 Sandstone, red, very hard 440

Slate, purplish, very gritty, here.

4 Sandstone, brown, fine grained 444

31 Sandstone, gray, very micaceous 475

10 Sandstone, gray, hard rock 485

100 Sandstone, reddish brown 585

5 Sandstone and shale, gray 590

5 " Black slate," soft 595

33 Shale, reddish blue, very hard 627

44 Sandstone, reddish brown 671

21 Sandstone, brown, and blue shale, coarse and fine 693
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53 Sandstone, brown, coarse and fine 745

55 Shale, brown 800

77 Sandstone, bluish red, hard ; with white clay veins .

.

877

63 Sandstone, brown, fine grained 940

40 Shale, brown, soft. " Show of petroleum'' 980

30 Sandstone, brown, hard. ' ' Show of petroleum" 1010

15 Shale, grayish black 1035

Shale, blue, here.

55 Sandstone, red-brown, hard , 1080

70 Sandstone, red-brown, hard 1 150

Ilere cased off the fresh surface water.

5 yo record of this interval 1155

31 Shale, pink 1186

64 Shale, pink 1250

10 "Black slate, hard

"

1260

90 Sandstone, red, " like the mass at 1150 " 1350

40 "Blackslate, hard" 1390

Here, gray sandstone.

16 Sandstone, gray, hard ; with very minute white pebbles

as large as pins' heads 1406

3 " Sand perfectly black and gritty ; boring easy " 1409

31 Shale, light gray, gritty 1440

7 Shale, reddish

6 Shale, dark blue

42 Shale, light gray

12 Shale, reddish, hard and gritty 1506

39 Shale, reddish 1545

15 Sandstone, bluish gray, fine grained rock 1560

9 " Coal, ANTHRACITE " 1569

Here, in answer to tny verbal objections to the notes in his well book,

Mr. Rosenzi explained that the thickness might be incorrect, owing to the

churning of the tools, but that it was in his opinion "certainly 5.J feet
;"

and that the " coal " came up in fine specks (no larger than the head of a

pin) like all the other crushed and ground-up sand pumpings from the

well, from top to bottom. No larger pieces were obtained ; and no

analyses were made. The well was worked in brackish water, which

afterwards became salt water. See below at 1616, where salt was first no-

ticed on the board walls of the derrick.

10' "Black slate rock, very hard " 1579'

26 Sandstone, gray, fine, softer 1604

6 Bandntono, brown, hard rock 1610

6 SftndHtonc, gray, fine, softer 1616

Hero ca.sed off the "salt water."

8 Sandstone, first dark, tliun light gray 1624
" Hero salt water again and plenty of it."
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I could get no clear idea of this from Mr. Rosenzi's description. He
first noticed the salt as a deposit from water splashed on the derrick.

The salt taste was decided. He could say nothing about the flow, as the

well was always full of water, but I could not learn that any stream

issued from the mouth of the well.

16' "Black slate, coarse, mixed with minute specks of

COAL, and minute light gray pebbles 1640'

9 Sandstone, coffee- colored 1649

5 Sandstone, brown, very fine 1654

9 Sandstone, brown, very fine 1663

21 Sandstone, brown, very fine 1684

5 Sandstone, brown, dark 1689

10 Sandstone, gray, dark, hard 1699

5 Sandstone, gray, light, sharp 1704

17 Sandstone, brownish red, of usual character 1721

15 " Black Blate" 1736

" Cased well against salt water in black slate, at 1736."

"The driller remarks that here came in genuine soft black slate, which
he recognized as the overlayer of the Oil Sand in Allegheny county, in

the Wild Wood district where he worked." Nothing could more forcibly

illustrate the ignorance of the well drillers as a class than this astounding

statement ; which is only exceeded by the ignorance of oil and gas specu-

lators as a class, and the stockholders of the companies which they form,

in giving ready credence to such statements from men whose only inter-

est is that of obtaining their dally pay for boring wells.

2' Sandstone, gray, fine, like 1604 1738'

14 Sandstone, brown, fine, hard , 1752

28 Sandstone, brown, coarser 1780

Cased off salt water successfully at 17S2.

5 Sandstone, brown, fine 1785

5 Shale, gray, hard 1790

30 Shale, grayish black 1820

9 Shale, light gray, bluish, hard 1829

3 "Blue Monday," (a term used by the drillers in West
em Pennsylvania) 1832

26 Sandstone, bluish gray 1858

2 Shale, gray, hard 1860

10 Shale, brown, soft 1870

8 Sandstone, gray, sharp 1878

82 Sandstone, brown (or red), hard 1960

85 Shale, pink (or red), soft 1995

89 Sandstone, brown, coarse (February 21, 1891) 2084

I suppose that the boring is to be carried on to greater depth.
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Mr. Benjamin Smith Lyman, Assistant on the Geological Survey of the

State, wliose Report on the Trias Brown Sandstone Belt of Bucks, Mont-

gomery and Chester coualies, Pa., is not yet quite ready for publication,

informs me that the place assigned to coal in the above well record would

come about 11,000' below the top, or 10,000' above the bottom of his gen-

eral section of the formation ; the coal -bearing shales of Phcenixville be-

ing say 3500' or 4000' above the conglomerate base.

His long and exhaustive survey ot the district has resulted in giving a

combined thickness of more than 21,000 feel to these Mesozoic strata ; in

a demonstration of the duplication of its measures along the Delaware

river ; and in the discovery of both longitudinal and transverse anticlinal

and synclinal flexures of considerable size. The hitter system of folds is a

very remarkable phenomenon, seeing that the folds lie with their north-

ern ends abutting against (or riding over) the Durham hills, that range of

Azoic highlands which extends from Reading into Northern New Jersey.

Mr. B. S. Ljman said :

Although the precise position of the Revere, or Rufe's Corner, well-

boring has not been indicated within several hundred feet, it appears that

the so-called coal bed is part of a 600 or 800 feet thick series of generally

hard green and dark-red shales at something like 11,000 feet below the

top of the Mesozoic rocks, mainly red shales, of Bucks anil Montgomery

counties, and 10,000 feet above the bottom of them, and 6000 feet above

the hard blackish shales of the Phcenixville tunnel.

With a sketch he showed the course of tlie outcrop, a mile or so in

width, of the green and dark -red shales, including the so-called coal bed

and one or two other blackish shale layers, with generally a gentle north-

westerly dip, from the Delaware river near Milfonl, N. J., along the east,

south and west sides of a basin to Rufe's Corner ; thence northwestward,

westward and southeastward, round Stony Point and Bucksville, in sad-

dle form, east of the Haycock mountain, nearly to Oltsville ; then in

almost a straight line southwestward for a dozen miles, past Perkasie and

Sellersville ; and five or six miles further southwest, though bending

slightly northward at Tylersport upon the southeastern disappearing end

of a rock saddle ; but near Sumneytown bending sharply round a more im-

portant saddle so as to reach Harleysville, half a dozen miles to the south-

east; and there with a like decided bend in the opposite direction, but

with a wider sweep, turning southwest and then nearly west, passing a

little more than a mile south of Shwenksville, and so in a siraiglit course

to the Schuylkill, between Linfleld and Sa.natoga and some three miles

below Pottstown.

The course of these comparatively hard beds is marked nearly every-

where by a decided ridge, particularly w(!ll defined l)etween Oltsville and

Sumneytown, and tunneled llir.)ugh at Perkasie, As tlie beds an; partly

green, their course Is al.so indimled l)y the yellowiali or greenish gray
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color of the surface of the ground contrasted with the red on either side

from the several thousand feet of red shales above and below, except

where trap replaces them above for a long distance from the Haycock

southweslward. The geological structure is also well shown by very nu-

merous observed dips and strikes.

Here and there among the harder beds, exposures have been observed

of a couple of blackish shale layers some three feet thick, perhaps identi-

cal with those of the boring. One was seen by the roadside near Rufe's

Corner ; two in a ravine a mile and a half north of Ottsville, where some

digging was done half a dozen years ago in a vain search for coal of any

economical value, though small traces of it appear to have been found ;

another exposure of blackisii shales was seen half a mile west of Perkasie ;

and still another about a mile east of Harleysvilie.

It is, of course, extremely improbable that the beds with a known out-

crop of about sixty miles in length, cut across by numerous streams and

roads and by several railroads and even in great part by a tunnel, and fa-

miliar throughout every foot of its surface to the highly observant inhabi-

tants of the country, could have a coal bed of any value that should

never, until this well, have been discovered through any complete natural

exposure or through an occasional very noticeable outcropping or blos-

som. Indeed, facts observable on the surface, such as measured rock ex-

posures, combined with proper regard to their dips, strikes and relative

position and elevation, could no doubt give a very complete section of all

the beds pierced by the well ; and perhaps that will prove to be possible

even with the somewhat rough collection of materials already made.

From such observations on the surface, the character and thickness of

each bed is to be known far more precisely and thoroughly than could be

possible from any boring however careful, and beyond all comparison

with the results of an ordinary one. The difficulty of accurate informa-

tion from such wells is shown by the doubt in the present case whether

the so called coal bed was nine feet in tliickness or five and a half.

The well record, in spite of all the imperfections that must be expected,

has value as giving for a great thickness of rock beds a connected view

that may serve in some degree as a check upon the not very essential er-

rors that might arise in combining surface observations, especially those

rough ones hitherto obtained. But the chief importance of the record is

perhaps as an illustration of how ready men are to lay out thousands of

dollars for such explorations where the same number of hundreds would

by a surface survey give fuller and more accurate information.

PROC. AMER. PHILOS. SOC. XXIX. 135. D. PRINTED MAY 14, 1891,
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Possible Sterilization of City Water.

By B. 3Ieade Bache.

(Read before the American Philosophical Society, April 17, 1S91.)

It is an open question whether the characteristic acidity of

the digestive fluids is or is not efficacious in destroying patho-

genic germs entering the stomach. But it ought to be evident

on both sides that neither extreme can represent the truth, even

if the digestive fluids possess that general property. It is cer-

tainly, on one side, too much to assume that, not even in a per-

fectly healthy stomach, are those fluids sometimes capable of elim-

inating such germs from the system, and, on the other, that they are

alwa3's, in sickness or in health, capable of performing that task.

So little vitalized are micro-organisms in their resting-stages,that

it is easily conceivable that, when masked by food and water, and

when the human system is in a weak condition, manj- escape the

possibl}^ destructive action of the healthiest digestive secretions.

It would, additionally, be an unwarrantal)le assumption, even

if the health^' stomach were proved to be able always to neutral-

ize the morbific action of pathogenic germs, that they find their

inevitable path and exit, with or without vitality impaired or

destroyed, dead or alive, through the alimentary canal ; for in

point of fact we know that one kind, at least partially, takes its

disastrous course directly into the lungs. When the infinitesimal

size of micro-organisms is considered, and when also is consid-

ered how varied is the character of the parts with which they

must come into contact upon passing the oesophagus, it will

readily be perceived that, even if they escape the sometimes

assumed destructiveness of the digestive fluids, they must often

be absorbed into the blood by other tissues as well as by those

of the lungs.

If so believing, we should perceive at the same time that it is

hopeless to contend, except by palliative sanitary measures,

against the invasion of pathogenic germs through inhalation

;

but that, on the other hand, especially as our food cannot be

sterilized wholesale, we should deeply consider the possibility of

contending with them by means of the wholesale sterilization of

water, which enters alone, or as the largest constituent, into our
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drink. That this has heretofore not been attempted is all the

more remarkable, because it is believed by many persons that

some of the worst forms of pathogenic germs reach us through

the medium of drinking water. Inasmuch, therefore, as success

in sterilizing the drinking water of a large city might be of un-

told benefit to it, it would be well that certain experiments were

tried to that intent, upon the assumjition that, be the pathogenic

germs in a particular water many or few, they become, when re-

ceived into the alimentary canal, whether or not large numbers

of them are successfully dealt with by the stomach, injurious to

the human economy.

Inherent in the Anderson iron process for the purification of

water is a danger which, therefore, cannot be eliminated. In all

processes there is a danger line which human foresight seeks to

avoid by a safety-margin, which, in the long run, and in the na-

ture of things, is a substantial guarantee against harm. But
there are processes such, from their character, combined with the

chapter of exigencies and the chapter of accidents, that they

have but a small margin of safety. I place the Anderson process

in this category, as an experience at Berlin, showing the danger

that may result from the overworking and freezing, or both, of

open filter beds, even if so acted upon and cleansed as they are

intended to be by the Anderson process, fully warrants me in

doing. Moreover, it should be incidentally mentioned that the

process is not applicable to the constitution of all waters, or

adapted to climates that have always, or are liable to, severe

winter cold. It is said, however, upon excellent authority,

based upon the indisputable evidence of microscopic examina-

tion, that by the process micro-organisms have, under the limit-

ing conditions hereby implied, been neutralized in the proportion

of 50,000 to about 20, virtually in the proportion of 50,000 to 0.

But, coincidently with this result, which must obtain under
favoring circumstances, there also always exists danger in the

process through carelessness and neglect in filter cleansing, and
necessity without law of overworking the capacity of a filter.

As a finality in the process the ferric hydrate generated, blended

with organic matter, is precipitated in a flaky, coagulated condi-

tion to the bottom of the water, the sand filter-bed of the settling

reservoir, where, resting chiefly on the surface, the filter is there-

fore more readil}' than usual cleansed. The process therefore
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makes no pretense to destro}- the micro-organisms, but merely

to neuti-alize as much as possible their injurious action in the

human economj'^, simply by entrapping them. What I contend,

however, is that the best process of sterilization is that which

does not seek to entrap micro-organisms, with the inseparable

danger of their partial or almost entire escape alive, but that

which, with abstention from their purposive arrest, kills, and

allows them as free passage as possible to the stomachs of city

dwellers. It will probably be thought at this point, with a very

usual misconception, as that which we have in the Anderson

process has proved quite efficacious, whereas that of which I

speak is but an ideal, perhaps impossible of attainment, that I

am proposing to accept a shadow for the substance of a thing. I

would grant the cogency of the thought, had I ever intended to

make denial of the excellence of the Anderson process, and pro-

posed to offer a possibility in exchange for a realit3\ But,

having taken neither of these positions, I do but state the case in

the abstract, and the truth of it in that form being admitted

(and I do not see how it can- be denied), I have but to add before

proceeding that, excellent as is the Anderson process, within its

acknowledged lines, it would still be well to consider if the ideal

one is not capable of accomplishment by the means which I am
about to suggest.

About two years ago it occurred to me that before experiment-

ing with bacteria, with reference to killing bacilli established in

the human body, and with reference to the sterilization of city

drinking water by electricity, I would pass a current through

some water containing protozoa, and observe how much is re-

quired to kill them. With this purpose in view I took a glass

tube of four inches in length and five thirty-seconds of an inch

in calibre, and partially filled it with water teeming with protozoa

from hay-infusion, which had previously been examined by me
under the high power of a one-tenth microscopical objective,

commanding a large field with an immersion lens, and depending

upon which of two eyepieces was used, magnifying from five

hundred and fifty to six hundred and fifty diameters. When
both ends of the tube had been i)lugged up with brass eye-screws

wrapped with paper, leaving their ends exi)Osed in the tube, the

volume of Infusion intervening between the ends of the poles

thuB formed was only two-thirds of a cubic centimeter, nnd (he
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distance between the polesonly three inches. The electro-motive

force at my disposal in my galvanic battery—only about thirty

volts—was too small, and the resistance too high under these

conditions for me long to hope to affect the protozoa in the tube

by means of the current. The smallness of the volume of fluid

in which the electricity could find play, and the liberation of

hydrogen which could not escape or recorabine, were together

the cause of this ; the resistance from the latter cause proceeding

by great leaps when a higher current was eventually employed.

With the infusion the resistance was far less than with pure

water, but still far too great to allow of much current, owing in

sum to the small volume of liquid and to the increased liberation

of gas in it as compared with that liberated in water. The cur-

rent was so slight that at this point of time I was satisfied that

if I were not able thus to destroy the vitality of the protozoa

—

and that was proved by microscopical examination

—

a fortiori

it was not to be imagined that the vitality of schizomycetes in

water could be arrested, because I had assumed that they would

be more difficult than the other organisms to destroy, a conclusion

which I do not now think warranted by my final investigation

upon the basis of experiment, I therefore desisted from experi-

menting, and did not resume it until the work of Dr. Griffiths on

micro-organisms came under my eye, from which I learned that

he had killed bacteria with a very small current in media of a

fluid character. I then resumed my experiments upon the basis

of my previousl}'^ enlarged experience, that a considerable volume

of water is needed for the play of electricity, and that even a

slowly increasing bubble of hydrogen in a closed tube, although

far from effecting embolism, nevertheless produces rapidly cumu-

lative resistance. Every one who deals with batteries or who is

well-read in electricity knows in a general way of these pheno-

mena ; I am merely referring to the exaggerated degree in which

they manifest themselves under the specified conditions. I was

well aware that for a given amperage, a given electro-motive

force, a given character of liquid, a given temperature, and u

given distance between poles, the resistance to a line of force ot

electricity is an absolutely fixed quantity. But as my final ob-

ject, as will eventually be seen, was to charge a large volume of

water so that upon being charged the electricity would concen-

trate with intense energy towards the opposite pole, it became
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necessary, even in laboratory experiments, to avoid action where

the phenomena appear in an exaggerated adverse form. I there-

fore next proceeded to deal with small but unconfined volumes

of liquid.

With the Wheatstone Bridge, with an electro-motive force of

one hundred and ten volts, and one ampere of current, I found

the resistance at two inches between the poles, placed vertically

in a hay-infusion, in a round glass dish about five inches in dia-

meter, to be 1560 ohms. Making the liquid a little shallower,

the other conditions remaining the same, the resistance rose to

2120 ohms. In a very narrow, rectangular receptacle, the other

conditions remaining virtuall}' the same, the resistance rose to

3000 ohms. The poles being then placed in water, not in the in-

fusion, in the round glass dish, the other conditions being the

same as those in the first experiment, the resistance became

18,400. Slightly increasing the depth of water in the dish, the

resistance sank to 13,000 ohms. These rude experiments were

followed by a series conducted with two beautifully finished

wooden, shellaced boxes, of exactly the same length and depth in

the clear, but one of them of only half the width in the clear of

the other. Thus was obtained with precision in the larger of

the two (but, of course, the same consequence would have ensued

with the smaller), by alternatelj'^ making it exactly one-half full,

and then full to the brim, the result that the volume thereby ver-

tically obtained reduces by one-half the resistance of the lesser

volume. Thus, also, by filling both boxes to the brim was ob-

tained with precision the result that double the volume of liquid

horizontally obtained reduces by one-half the resistance of thi'

lesser volume. Therefore it was demonstrated that resistance in

water, as well as in metal, is inversely proportional to volume as

determining cross-sectional area, whether increased by vertical

or horizontal extension ; that is, is inversely proportional to

cross-section, as dependent upon volume ; and that in whichever

of these two directions volume is gained, it introduces, propor-

tionally, freedom of ])ropagntion of the electric force in and about

the imaginary right-line joining the poles.

The result of a series of experiments, with the poles placed

apart at 2, 4, 6, 8, up to 12 inches, showed that the resistance,

whatever it may be, varies directhj as the distance between the

poles, a result identical with that in electrically charged wire.
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illustrating a law which should have been expected to hold good

whatever figure and volume the lines of force between the poles

might assume and occupj'. The experiments clearly proved, too,

that the resistance of water is very much greater than that of

an infusion not seemingly dense.

There seems to be with some persons a belief that water is a

good conductor, because current electricity so readily discharges

itself by means of moistened surfaces. But current electricity

so discharges itself through a film of water covering non-con-

ducting surfaces in default of any other conductor whatever

;

and static electricity, for the same reason, readily vanishes through

aqueous vapor, because of the fact that the vapor impairs the re-

sistance of dry air as a dielectric. Yet electricity, in these two

manifestations, acts thus, of course, not from choice but from

necessity, taking, however imperfect, a path of conduction when

there is no other, and the better of two paths when they differ,

in proportion to their relative conductivity. Other persons

imagine that water is a worse conductor than it really is. Any
one who uses a hydro-rheostat well knows the highly resistant

property of water to the electric current ; but as free and in

large volume it is not practically so resistant as it is sometimes

thought to be, as any one may prove for himself by the rude ex-

periment of plunging in an ample basin of water the sponge of

one reophore of a medical galvanic battery, yielding from thirty

to forty volts, while the sponge of the other reophore is placed

on the back of the hand submerged in the water at the distance

of four or five inches. The hand, the most callous part of the

body except the heel, feels the current distinctly in every part,

and if it has but the smallest abrasions of the skin in places re-

mote from each other, the electric current makes them sting,

finally condensing strongly at the pole on the hand.

After trying the experiments described, I flashed one hundred

and ten volts through a glass tube, with half of a cubic centi-

meter of hay-infusion containing protozoa, with the poles half an

inch apart ; and also flashed one hundred and ten volts through

a looped wire going from top to bottom of a small bottle con-

taining four centimeters of the infusion. In neither case could

subsequent microscopical examination detect that the organisms

had been afi"ected in the least. The whole of the current, of

course, passed through the organisms in the tube. In the case
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of those treated with the looped wire it was onlj^ the residual

force, which the wire did not carry, that they encountered. That

under these conditions the wire does not carry all the electricity

is shown in the forthcoming description of experiments, in which

the work of killing bacteria was successfully accomplished with

looped wire passing through fluid media, and carrying only a

very small force, but for a considerable time. With so much
electro-motive force as I used—one hundred and ten volts—

I

could not allow the discharge through the micro-organisms to be

more than momentary, else they would have been destroyed for

certain by the concentrated products of electrolysis.

Two main conclusions seemed to me from the beginning of mj-

experiments to be justifiable. The first of these was that, inas-

much as protozoa have no nervous system, and do not seem to

be injuriousl}^ afiectible by the electric current (barring its action

under conditions such as generate heat almost exclusivelj"), we
are accustomed to think erroneously of the current as capable

of afiecting and endangering all sensation and life, solely because

of our own possession, and knowledge of the possession among
other animals, of a nervous organization upon which stress may
be put by the current. It seemed to me that the last experiment

proves what is currently believed, that an animal protoplasmic

organism has, ipso facto of its being protoplasmic, no nervous

system. The second conclusion at which I arrived was that, if

protozoa of the kind with which I had dealt are not easily killed

by the electric current, it would be hopeless to think of destro}'-

ing schizomycetes, except by a force which, for the practical pur-

poses that I had in view, it is impossible to apply to them, espe-

cially as, in the pleomorphic forms assumed by some of them, it

is notorious that they possess latent vitality difficult to extirpate.

I am still inclined to hold to the first conclusion, as justifiable

from my experiments as far as they have even now gone, that

animal micro-organisms, submerged in water or any other liquid,

are not susceptible to injury from electric current approaching

in force the highest that I used (which may be regarded as pro-

digious when the minuteness of the organisms attacked by it is

taken into consideration), and that perhaps they are not suscept-

ible to injury under those conditions from any current, however

high. But, as to my first conclusion, I have since found myself,

upon reading the work of Dr. Orirtiths, cgregiously in error
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through the false inference that I had drawn that, because the

electric current did not destroy protozoa of the kind with which

I was dealing, therefore bacteria would not be destroyed by it,

at least within the bounds compatible with human life or well-

being. It seems, however, that vegetable protoplasm, at least of

the fungus kind, acts differently from animal protoplasm under

the influence of the electric current. After reading the results

of Dr. Griffiths, I gladly reverted to the intention with which I

had set out in my experiments, of being able to suggest means

by which bacilli forming a nidus in the human body could be

destroyed and water supplied to cities could be sterilized for

drinking purposes.

The author to whom I have referred is Dr. A. B. Griffiths, Fel-

low of the Royal Society of Edinburgh. He remarks that the

full details of his experiments with electricity on bacteria are to

be found in Volume xv of the Proceedings of the Society. In

making the experiments he seems to have had no ulterior object

in view but the gaining of information as to what amount of cur-

rent would destroy certain micro-organisms. The wood-cut which

he gives at page 177 of his work. Micro-organisms, represents a

faradaic, not a galvanic battery, as the generator of the electro-

motive force used in his experiments. At the beginning of mine

I used both the galvanic and the faradaic battery. The recep-

tacles in which Dr. Griffiths placed pure cultures of different

bacteria were simple, broad-based, short bottles, in which were

fitted from top to bottom of each bottle a single loop of wire in

free electric liquid communication with the micro-organisms. He
does not in any case give the resistance in ohms of the media

employed in the cultures.

The bacillus tuberculosis was killed by 2.16 volts, the bacterium

lactis by 2.26 volts, and the bacterium aceti by 3.24 volts. The

electric current was allowed to pass for ten minutes, and the

temperature of the laboratory during the experiments was 16 C.

(60.8 Fah.). In another series of experiments, bacillus tuber-

culosis was killed by 2.16 volts, bacillus subtilis by 2.72 volts,

and bacterium allii by 3.3 volts. The current, as before, was

allowed to pass for ten minutes, and the temperature of the labor-

atorj'^ was 17 C. (62.6 Fah.). In the first series of experiments

no growths appeared from inoculation in fresh nutritive media,

after an incubation of twenty-five days, with the thermometer at
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38 C. (100.4 Fah.) ; and in the second series, similarly treated,

no growths appeared after an incubation of twenty daj^s, with

the thermometer at 35 C. (95 Fah.). As before incidentally men-

tioned, all of these experiments were made with wire looped in

glass bottles. Consequently all the electricity^ that attacked the

microbes away from the wires was the residuum which the wires

did not conduct, necessarily by far the lesser portion ; and as the

minimum of force was not sought or obtained, what is needed

may be a mere fraction of the time and force actually employed.

With so small a current as that used, and with the considerable

volume of the respective liquids employed—which latter point

the Avood-cut shows—detriment to the organisms from products

of electrol^'sis may be deemed inappreciable.

It has therefore been demonstrated that certain schizomycetes

can be killed in a short time by a low current. Presumably all

others can be killed in an equally' short time by an equally low

current ; which was the assumption with which I had set out at

the beginning of my own experiments, looking primarily to

<lestroying pathogenic germs in the human body, and secondaril}-,

to rendering them innocuous through the sterilization of water

for drinking purposes. I therefore ask myself why, if a very low

current, passing for a few minutes, can destroy* bacteria in a bottle,

should not a much higher one, administered repeatedl}' for the

same time, be sure to destroy them in the human body ? Daily,

in the course of electro-therapeutic treatment, ten, twenty,

twent^'-five, and many more volts are administered to patients,

avoiding only strong or continuous application of the current to

the pneumogastric nerve, on account of the inhibitory action of

the heart thereby provoked. But I will not pause just at this

moment to speak more fully to this point, but will here confine

myself to the main subject of this paper, clearly set forth by its

title and the tenor of the preceding remarks. Reverting to the

question of the sterilization of water for the use of cities, and

with the new light upon the subject, which, as it appears, I might

have gained for myself, but for having been diverted from my
course by a false inference, I am constrained to ask my hearers,

as I have asked myself In this case also, why the attempt should

not be made to destroy bacteria wholesale in the drinking water

of large cities by the method previously foreshadowed.

The metuis at our commuud seem to me ample. It is true that
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we cannot electrolize successfullj^ a large reservoir of water, for in

that the electricity would be too diffused to be effective. It is true

that, in pipes from which water is flowing into or out of the reser-

voir, its germs would not be subjected to attack for more than a

second. It is true that the resistance that we should have to over-

come in water would be large. But, on the other hand, it is also

true that the electric current that we have at our command is

capable of indefinite increase. The electro-motive force of a few

thousand A'olts (there are dynamos that generate ten thousand)

thrown athwart a pipe of proper dimensions, would probably

paralyze every bacterium in its path, more than compensating by
force for slight duration in time as compared with the ten min-

utes adopted in the experiments of Dr. Griffiths, as to which it

is imperative to remember that they did not determine either the

amount of current, or of time required, for the destruction of

the bacteria experimented upon ; and, consequently, it will be
observed, both force and time needed are probably very much
less than his experiments on their face apparently demonstrate.

If lines of water-delivery as well as those of water-supply

were subjected to the attack of the electric current, the severity

of it would be more than doubled for the organisms. It would
be immeasurably increased in severity; for experiments at the

very beginning of bacteriological investigation clearly showed
that the best mode of destroying bacteria involves the principle

of repeating relatively moderate attacks upon them at intervals

such as find them partially recuperated, and assail them in this

the period of their least resistant vitality. The method to which
I allude is that of repeated boiling of slight duration at moderate
intervals of time. That they can bear this apparently severe

process at all shows the protective influence for them of any
fltiid immersion within the chemical character that does not
wholly ignore the difference of habits among their different

species, and water seems to be a medium inclusive of them all.

The principle involved in the mode of attack mentioned is the
same as that involved in the mode of destroying bacteria here

suggested. Taking it in connection with the facts that a reser-

xoiT represents a large volume of water, only a part or a few
parts of which are being momently drawn upon-for supi)ly, and
that many germs are constantlj- passing through natural phases
of relatively less vitality, infinitely below that in which they, if
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pathogenic, being received into a favoring host, so vigorously

form ptomaines, to their self-destruction as well as that of the

host, it would seem that, if upon issuing from as well as upon

entering a reservoir, the water wei'e attacked in pipes from poles

all but encircling them, with an electro-motive force of a few

thousand volts, all germs must reach the denizens of cities sup-

plied from such a source, wholly innocuous, because they would

be dead.

It need hardly be said that, if the poles were placed opposite

to each other on a heavy metal pipe conveying water, the elec-

tricity, seeking lines of least resistance, would not pass through

the water at all, but around it, through the great mass of the

pipe. But it should be obvious that it is easy to adapt to the

place of electrical attack of a pipe a simple contrivance consist-

ing of a section of the same diameter as that of the pipe, insu-

lating the poles from each other, and both from the general line

of the pipe. A plan that might at the first blush appear to some

persons better, as not entailing thus radically breaking the con-

tinuity of the main pipe, would be to have two series of metallic

insulated screws, repi'esenting by position two opposing arcs,

the individual screws of which should enter and pass through

corresponding holes in the pipe, the ends of the screws being

uninsulated. But this plan would not do at all. The experi-

ments described have proved the resistance of water to be so

great that a large volume of it is required for electricity to pass

easily through it. Cousequentl}', in overcoming the resistance

of water in a metal pipe with poles attached, in the form of in-

sulated perforating screws, part of the electricity would, in

making large excursions, be received and conducted to the poles

by the metal of the pipe, instead of reaching them entirely

through the water. But, if the pipe were interrupted by a non-

conducting section, of length to be determined by the diameter

of the pipe and the electro-motive force to be used, then those

excursive lines of force would eventually fall into the determinate

directioQ of the poles entirely through the water. We see this

action clearly illustrated in the previous experiment, where, in

open vessels, resistance to the current rapidly diminishes as we
increase the volume of the licjuid. We see the same thing also

clearly illustrated in the case of the hand submerged in the

ample basin of water, where the remotest abrasions of the skin
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sting from the current, finally emerging with condensed force at

the pole resting on the submerged hand. In a pipe with a prop-

erly calculated non-conducting section, the lines of force would

play freely inside of the pipe, occupying and limiting there a

rounding imaginary space, varying in figure with every change

of force, but always, of course, having its apices at the poles,

approaching which, and especially at which, would be concen-

trated their intensest energy.

If the full significance and legitimate outcome in conclusion

from the experiments that have been detailed have been per-

ceived, it will have been realized that, although water acts like

wire with reference to conductivity, through length, cross-sec-

tional area, and temperature—exemplifying the law of conduc-

tion by and resistance to the electric current, with reference to

volume, however disposed—the difference between wire and

water, notwithstanding that metal has great conductivit}'^ and

water very little, is enormous with reference to difference of

capacity. We have but to determine, first of all, what electro-

motive force is needed for the purpose of destroying germs in

water, assuming that they are thus destructible, and then, upon

that basis, determine what the length and cross-section of non-

conducting pipe should be to accumulate and discharge the force

required. One could charge a constant stream of water in an

insulated pipe as never wire nor any congeries of wires nor any

metallic deposit on earth could be charged with electricity ; for

Avhereas all these would soon reach their utmost capacity' for

localized energy, an insulated flowing pipe has back of it all earth

ready to receive and effectively return the force transmitted.

We, however, need for our purpose at most only a small area of

that vast space. But yet it is true, and a striking exemplifica-

tion of the stated fact that, given a dynamo of far less than in-

finite power, with poles astride an estuaiy's living stream, so

wide, so deep, that the earth there would not fuse before a fiery

blast engendered by resistance, and connected as those waters

are with every drop in every brook, the encircling oceans, and

the interlying land, it would send its impulse thence over the

whole uninsulated globe, and backward, in myriad lines of force,

with all but S3'nchronous and omnipresent thrill.

I stated at the beginning of m}' discourse that it is an open

question whether or not the stomach is capable of destro} ing
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pathogenic germs. In that, of course, is involved the other

open question, whether or not ordinary drinking-water is the

source of disease. I have properly spoken of the questions as

open ones, because so manj- persons are enlisted on opposite

sides that I cannot venture without arrogance to decide them

authoritativelj'. The tenor of the preceding remarks, however,

must indicate that, personally, I believe drinking-water supply

to be ordinarily one of the largest factors in the causation of

some zjTnotic diseases ; but lest I may have left it in doubt that

I hold that view, I here state it explicitl}'. I have, I confidently

believe, pointed out one way in which the evil maj^ be abated,

and perhaps neutralized ; and this without disparagement of the

etticiencv of subsidence basins in their adverse influence upon

bacterial dissemination. As to this (with the exception of treat-

ment with iron) the last remaining factor in the production of

pure drinking-water, I shall be glad to take a more opportune

time than the present occasion, when I have so long engaged the

attention of the Society, to prove directly, from my still later

experiments and observations, what seems directly proved by

the statistics of prevalence of typhoid fever in Philadelphia

and elsewhere with reference to areas of different water-supply,

that subsidence basins are also an important factor in the health

of a city, not only relieving water of impurities in it, represented

by alluvial and effete matter in suspension, but also relieving it

in a measure of the impurity due to simultaneous deposition of

the bacterial bearers of poison to our homes.

As to our ability to destroy the bacillus tuberculosis in the

human body, by means of percutaneous administration of the

electric current, I hope that I may be allowed to say a final

word. I cannot see, as I have already remarked, why, if it can

be killed in a bottle with a mere fraction of two volts (as I havo

Hhown by the experiments of Dr. Griffiths that it must have

been killed), it cannot be killed in the patient suffering from

tuberculosis, by the enormously greater electro-motive force

that tbo body is capable of receiving without detriment in a con-

contratefl form. This statenu'ut, however, is not intended to

imply that the current would be capable of curing a case of tuber-

culosis which had involved caseous degeneration of the parts.

If it did, it would also imply that to my mind electricity is

creative. Electricity, however, although not creative, includes
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among its manifold and marvelous properties not only dynamic

power,.but attributes regenerative of vitality, and with these two

it is capable, if the experiments of Dr. Griffiths are to be relied

upon, of killing the bacillus tuberculosis in the living human
body, in case the lesions of the disease have not seriousl}' im-

paired electric conductivity in the parts morbidly invaded ; and

capable also of contributing to restore health}' function to them,

and thence normal structure. It remains for ph3'sicians to make
the essay here indicated at no expense or risk whatever. If the

treatment prove to have any virtue in it, it would apply to other

bacterial diseases besides tuberculosis.

In regard to the essay with reference to the sterilization of

drinking-water, experiments could be made at no great labor and

expense compared with the vast interests at stake in a large city.

Through microscopic tests would soon be set at rest the question

as to whether to an}^ and if to an}-, to what extent germs could,

by the means described, be destroyed in city water, and scrutiny

of the health of the city, within the lines especially of certain

diseases, through comparison of present with past records, would
in successive 3'ears have its own independent and conclusive tale

to tell. I pledge Philadelphia prospectively in a bumper of pure

water more worthy of celebration than the best Falernian wine.

Obituary Notice of P. W. Sheafer. By J. P. Lesley.

(Read before the American Philosophical Society, April S, 1S91.)

Peter Wenrich Sheafer was born at Wiconisco, in Dauphin county, Pa.,

March "31, 1819. His father, Henry Sheafer, was afterwards Presiilent of

the Lykens Valley Railroad Company, and Superintendent of the Lykens
Valley Coal Company, mining the finest quality of anthracite coal, at the

west end of the Southern Anthracite Coal field. The discovery of the

Lykens valley coal bed in the body of the Pottsville Conglomerate was
one of the astonishing incidents of Pennsylvania geology, and enabled the

Sheafers, father and son, to establish a great trade in anthracite coal upon
the line of the Susquehanna river as far as Baltimore.

Peter Sheafer was engaged at various times in his long professional life

in following the outcrop of this interconglomerate coal around the edges
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of the Southern and Middle fields, but without finding it in an equally

good condition in any other parts of the region. He often expressed to

me his hopes and his disappointments regarding it. It was but an episode

in liis career, for his large fortune was chiefly accumulated by the pur-

chase and exploitation of the Mammoth and other large beds overlying

the Conglomerate.

After leaving school, Peter took a full course at Oxford Academy, New
York, with the object of a belter geological acquaintance with coal and

coal mining. But at that early date, the science of geology could hardly

be said to exist. In 1835, the New Jersey and Virginia State surveys,

and in 1836 the Pennsylvania survey, were begun. Prof. H. T>. Rogers'

first assistants were Mr. Booth, afterwards the chemist of the United

States Mint, and Mr. Frazer, afterwards Professor of Chemistry in the

University of Pennsylvania. The following year, Mr. Trego, Mr. Mc-

Kinney, Dr. Whelpley, and others were appointed assistants on the sur-

vey. In 1838, Peter W. Sheafer received his commission, while Dr.

Whelpley had charge of the Southern and Middle field, and Mr. ]\[cKin-

ley of the Northern field. Henderson and I were the next year "Whelp-

ley's aids, and I saw little or nothing at that time of Peter Sheafer, who
was busy with his own part of the field work, and was laying the founda-

tion of that accurate knowledge of the order and quality of each coal bed

which enabled him afterwards to make himself easily the principal practi-

cal mining engineer of the anthracite region. His mind and the training

of it was just suited to this work of his life. He had good judgment, in-

exhaustible liking and ability for work, a retentive memory, a quick eye

for money values, a peaceable disposition, great caution in undertaking,

and pertinacity in accomplishing the exploitation of properties. He made

himself personally acquainted with everybody and everything that hap-

pened or was likely to happen in the anthracite world, and kept himself

in constant intercourse with owners, investors, speculators, mining pros-

pectors, engineers, and railroad companies ; and, what was the key to his

fortune, never rode hobbies, or allowed himself to be turned aside into

other pursuits ; although at various times in his life he traveled far to

examine and report upon distant coal fields for those who employed him

as a professional adviser. I have known, also, of his reports on iron ore

properties and oil and gas lands. He was also a great collector of statis-

tics, and was the first to conceive the idea of a statistical coal pagoda, with

lines drawn across it at regular intervals to represent successive years, the

old legendary SW tons of anthracite sent to market the first year forming

the apex of the pagoda, and its successive stories, bulging or being over-

hung according as the anthracite market received a greater or less addi-

tion to its ever-swelling volume of trade. Ho was for many years the

recognized authority for the slalistics of the region.

In 1848, ho married Miss Harriet VVhitconib, of Now England, and sot

up his Iiomeand ofilce in Pottsvillc, the capital of the anthraciie country.

For forty-thrco years this has been his happy, hospitable, and elegant
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residence, and here his children, Louise, Arthur, William, and Harry

were born and educated, his sons becoming partners in his enterprises,

sharing the toils, the responsibilities, and the wealth of their father, and

fitted well to maintain the honor of his name.

In 1850 Peter Sheafer took an active and influential part in the effort

inaugurated by William Parker Foulke of Philadelphia and other gen-

tlemen to obtain an appropriation from the Legislature for publishing

Prof. H. D. Rogers' Final Report on the Geology of the State. Half of

the appropriation was to be spent in field work, to bring the Report up to

date, especially that part of it which related to the anthracite coal fields.

Mr. Rogers formed a corps, consisting of Peter Sheafer and his cousin,

John Sheafer, for underground surveys ; myself for surface topography ;

Edward Desor, of Neuchatel, for the study of the surface deposits, and

Leo Lesquereux, of Columbus, O., for the study of the coal plants. This

work only lasted one year, and this corps was disbanded, but a good deal

of special work was done in the following year or two in other parts of the

State ; and the Report did not appear until 1858.

At the organization of the Second Survey of the State, in 1874, Peter

Sbeafer's business interests were too exacting and important to permit of

his taking an active personal hand in it, but he did all that he could to

further the interests of the survey at Harrisburg and elsewhere through

the following fifteen years of the continuance of the survey ; and I am
happy to say that the intimate friendship which he and I formed in 1851

was confirmed and continued with unabated cordiality to the present

time. His son Arthur was commissioned as Mr. Ashburner's assistant

in the long and diflicult survey of McKean, Elk, Cameron, and Forest

counties, where he exhibited great abilities for field and office work in-

herited from his father; and the greatest part of the "Report on Elk
County," with its illustrations, is from Arthur Sheafer's own pen.

Peter Sheafer was a genial and lovable man, a religious man, and,

what always struck me as very interesting, a man of poetical temperament,

and a reader of the poets. But he was never properlj-^ trained to express

his thoughts in a style of elegant composition. His business writings were

unexceptionable. His statements of business facts and contracts were sat-

isfactory, but he was unused to a logical, consecutive, well-systematized

and picturesque presentation of a subject. This is, of course, to be as-

cribed to his lack of youthful classical training. I have often thought of

him as that one of my friends whose life career best illustrated the advan-

tages and disadvantages of college discipline. For by not going to college

he gained more than he lost, and enjoyed great worldly and soci il pros-

perity at the very small cost of missing literary facility. I even doubt

that the lack of technical school training in his profession as civil and
mining engineer was at any time an obstacle in his path of life. He
learned enough to join his experienced father in earlier enterprises ; and
in after ones his intercourse with business men and technical books and
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professional experts supplemented his own experiments and kept his in-

tellectual ability abreast of the public needs of each succeeding year.

My friend Sheafer was a silent man, I should say reticent, always smiling

and cheery in conversation, but seldom or never allowing even to his enthu-

siasm more than a momentary flash of expression. He had the confirmed

habits of a good listener ; and what he himself had to say was said in the

fewest words the theme permitted or the occasion demanded. He was

intently sj'mpathelic, and loved to hear others talk ; his own contributions

being chiefly made in the shape of facts. No man better appreciated

those whom he loved or respected, and this he owed to his poetic tem-

perament.

One of the best instances of his ingenuity is his successful device for

gobbing up a mine by boring down to its heading from the surface and

causing a stream of water to carry down the borehole the fine slack or

braize coal from a neighboring dust-hill. The coal-mud thus introduced

into the abandoned workings is banked back behind loose brattices which

let the water flow through but retain the mud, which in some months

becomes solid and firm enough to hold up the roof ; and then the work-

ings are reopened and the mine is robbed of its pillars. The coal usually

lost by the crushing of the pillars is thus saved without danger to the

miners ; and the country is also saved from caving and settling ; which en-

tails a further profit, inasmuch as the coal beds above the one worked out

are preserved intact for future mining. Schuylkill county ought to erect

a statue to Peter W. Sheafer for this invention alone.

He became a member of llie American Philosophical Society, July 17,

1863. He was a member of the Academy of Natural Sciences of Phila-

delphia, of the Historical Society of Pennsylvania, of the American Insti-

tute of Mining Engineers, and of the American Association for the Ad-

vancement of Science. His philanthropic feelings induced him to become

a member of the American Colonization Society.

His death took place at Brown's Mills, Burlington, N. J., to which he

had been taken from Atlantic City in the hope of saving his life, and he

was buried at Pottsville, March 31, 1891.

He was six months my senior in age ; and now I remain the last one of that

old set of the first geologicjil survey of our State. Tiiey are all gone—H.

D. Rogers, Booth, Frazer, ^IcKlnney, Trego, Holl, Boyo, U. E. Rogers.

Ilaldeumn, Whelpley, Hodge, Jackson, Henderson, McKlnley, Sheafer

—

not one lives to tell the adventures of those early days of our science,

when the very foundation principles of It had to be laid, and the physical

constitution of Pennsylvania had lo bo discovered, without experience

and without instruction. The bare outlines of the story have been told
;

but the individual life of that story will never bo told ; is, in fact, un-

tenable.
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Artesian Well in Lowest Trias at Noiristoicn.

Notes by Prof. 0. C. 8. Carter.

{Read before the American Philosopliical Society, May 1, 1S91.)

Drilled in the Trias of Norristown, near Stony creek, for water for

steam boilers.

15' Made ground to 15'

23 Sandstone, I'ght colored, coarse grained, containing

fragments of orthoclase feldspar 38

33 Sandstone, dull red, fine graiued, with specks of mus-

covite. Color due to iron oxide 71

31 Sandstone, light pink (produced by pink orthoclase),

fine grained ; quartz grains transparent ; fine

specks of muscovite mica 102

Water was struck every ten feet down to 70 ; none thence to 90 ; abun-

dance of water between 70 and 102 (located by the driller at 95, 100 and

102); cased at 18 with 6 inch pipe (5f inside). Steam pump furnished

1003 gallons per hour. After pumping 4000 gallons, the level of water

in well fell 12 feet ; after 7500 gallons, it fell 16 feet and stood.

Analysis of well water gave 11.8 degrees of hardness, as compared with

(5 degrees for Schuylkill river water ; 14 degrees for English surface New
Red water (Wanklyn); and 17 degrees for English deep well, New Red
water.

The lime exists mostly as carbonate, with some sulphate, and probably

comes from the cement between the sandstone grains.

Another artesian well, situated within a hundred feet of this one, gave

water which precipitated in the boilers a fine white powder of carbonate

of lime, which did not cake and was easily blown out. This well water

is therefore as useful in steam boilers as is Schuylkill river water ; and is

better, because it holds no mud or sand in suspension. A little soda neu-

tralizes the sulphate of lime. The water also becomes perceptibly softer

after continued pumping.

Artesian Well in Lotoeit Trias, at Norristouin.

Well drilled about half a mile from the Trenton limestone, which out-

cropsat Mogee's Station, on the Schuylkill river, to obtain water for the

manufacture of artificial ice.

Cased at 28 feet with 6 inch pipe.

30' Sandstone, very white and fine grained, containing a

little pink orthoclase to 30'
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5' Sandstone, wliite, containing coarse fragments of

ortboclase 35'

6 Shale, dark red 41

14 Sandstone, white, containing muscovite mica 55

10 Sandstone, lighter color, more feldspalhic 65

3 Sandstone, very white, fine grained 68

6 Sandstone, darli red, coarse, containing much iron

oxide and a little mica 74

4 Shalered 78

18 Sandstone, red, fine, micaceous 96

4 Shalered 100

"Water was first struck between 35 and 40. More than ten "crevices
"

[prohably water cracks] passed between 35 and 100. The water now
lises to within 16 feet of surface. Steam pump delivers 1500 gallons per

hour. After ten hours' pumping the water falls only 10 feet in well, the

whole fall occurring, however, in the first 45 minutes. With an im-

proved pump 3000 gallons per hour were obtained.

Water Well in Lowest Trias, at Washington Square, Montgomery County.

22' trandstone, red, micaceous to 22'

12 Clay, stiff, red 34

1 Sliale, red (rriflfs) 35

Water first struck at 16 feet ; a crevice every 3 or 4 feet ; stands at 11

feet from the surface, and never falls lower, no matter how much is

pumped, at the rate of 1500 gallons per hour.

Artesian Well in Trias, in Worcester Township, Montgomery County, Bi.

Drilled on the Duffield farm, on the north bank of Stony creek, at the

crossing of the Stony Creek Railroad, between Custer and Belfry, through

New Red (Trias) red shale and clay slates, some of them blackened witii

coaly matter.

20' Clay slate, gray, hard ; little mica to 20'

5 Clay slate, blackened with coaly matter 25

6 Shale, red 30

6 Clay slate, dark, fine grained 35

6 Clay slate, very blnck; hard, compact 40

8 Shale, red 43

2 " Quarttite
"

45

8 Clay slate, gray 48

17 Clay slate, compact, hard 65

The quarttite was said by tho driller to be so hard that he could only

drill six inches of it in ten hours.
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Water was first struck at 38 ; again at 65 ; nowhere else. Water stands

at 15 feet of the surface ; yields 60 gallons per hour ; drops 25 feet alter

pumping 6 hours.

Evidently the Stony creek water soaks slowly through the bed planes

between the clay slates.

Artesian Well in Lower Silurian Limestone, in Montgomery County, Pa.

Drilled on Charles Kunkle's farm, south side of the Valley Green road,

east of the Bethlehem pike, north-northeast of Flourtown.

40' Limestone, not micaceous to 40'

20 Limestone, micaceous 60

Water first struck at 40' ; depth of well 60' ; several small "crevices ;"

water stood at 35 feet beneath the surface, and was not lowered by steam

pumping 500 gallons per hour.

Artesian Well in Lower Silurian Limestone, at Parkesburg, Pa.

By Prof. J. P. Lesley.

Mr. P. H. Gibbons, Vice President of the Parkesburg Iron Co., at

Parkesburg, Chester county, Pa., was good enough to furnish me by letters

dated January 1, February 9 and February 11, 1886, with fragmentary

notes of the boring, and forty-five samples for examination, which I have

in bottles, the depth in feet recorded on the corks, and finely powdered

specimens on glass slides for microscopic use.

Soil, first passed through 18'

Limestone struck at 20

Quicksand encountered at 23

Cased quicksand out at 24

Limestone ("bastard "), more dense and solid to 43

Quicksand again at 42

Limestone '. to 53

Quicksand, with flow of water at 53

Limestone, purer to 92
Sandstone, yellow, fine grained, 7' thick to 99

Limestone, of varying qualities, sometimes sandy, "then

mica, then lime or marble ;" no water to 174

Limestone, of varying nature to 522

Specimens examined under the lens, at the following depths:

27' Resembles a sandstone, light gray, with white fracture, some

quartz crystals and a show of mica.

32 Same as above, with a trace of iron oxide.
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34' Same as above, with an increase of mica.

37 Same as above.

48 Same material, but blackish gray.

60 More carbonate of lime, and some mica ; reddish crystals, peroxide

of iron.

69 Large percentage of carbonate of lime.

79 Limestone.

90 Limestone.

95 Quicksand, yellowish white.

99 Same as last.

102 Limestone ; mica and quartz in quantity.

117 Limestone, reddish.

122 Limestone, bluish light gray, mica.

150 Limestone, with yellowish red crystals.

171 Limestone, white, fine grained.

179 Same as last.

194 Same as last.

208 Limestone, grayish white.

227 Same as last.

239 Same as last.

255 Same as last.

268 Same as last.

282 Same as last.

288 Limestone, hard, and fine grained, light gray, white.

302 Same, increasing in hardness.

808 Same as last.

324 Same, gray and white ; show of mica.

332 Same, darker gray ; more mica.

347 Same as last.

860 Same, bluish gray ; coarse granules.

372 Same as last.

887 Same as last.

404 Same, granules finer ; show of mica.

415 Same, grayish white, still finer ; less mica.

422 Same as last.

433 Same, dark gray, mica, iron.

448 Same, more crystalline (rhombohedral); more mica.

465 Same, crystalline, dark gray.

464 Same, crystalline, gray and white.

472 Same, fine crystals, light gray.

480 Same, finer granules, very hard ; with mica.

602 Same, perfectly crystalline ; more mica and feldspar.

One slide prepared to show crystalline forms.

Tlie occasional dissemination of minute lliikcs of mica and fine grains

ot feldspar through the limestone is bcllcr evidence of the deep-sea
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deposition of these Ordovician or Lower Silurian limestone beds than is

the silica in quartz form which they contain.

The beds are highly tilted to the south ; therefore the vertical hole ex •

aggerates the thicknes3. The formation is probably " Calciferous " No.

Ha, but no fossils have been found just here. No record of water ob-

tained.

Artesian Well in Potsdam Sandstone, in Montgomery County, Pa.

Notes by 0. C. S. Carter.

Drilled on William Janeas' property, near Williams Station, at the

crossroads, south of Lancasterville, and east of Spring Mill, the Plymouth
Railroad sweeping around it on the southwest.

64' Sandstone (Potsdam No. I), coarse to 64'

6 Sandstone, fawn colored, micaceous 70

10 Sandstone, light brown, fine 80

10 Sandstone, coarse, micaceous, transparent quartz 90

22 Sandstone, fine, micaceous 112

6 Sandstone, very coarse, larger fragments of quartz,

with red iron stains 118

4 Sandstone, coarse 122

4 Sandstone, fine, grayish brown 126

4 Sandstone, coarse, fawn colored 130

2 Sandstone, fine, resembling ground ginger 132

No conglomerate like that of the Willow Grove Potsdam outcrop passed

through ; beds tightly laid so that water crevices were few and insignifi-

cant. No water struck until the drill reached SQ. Water rose and stood

at 70. Steam pump delivered only 300 gallons per hour ; water falling

10 feet after pumping 10 hours.

Artesian Well of Chalybeate Water, in Cluster Valley Clays, near King of

Prussia, Montgomery County, Pa

Notes (condensed) of Prof. Oscar C. 8. Carter.

Drilled on William Thomas' land ; 90 feet deep ; water, deep brown
(cider) color, even after 30,000 gallons had been drawn by a steam pump
in three days ; bubbles of carbonic acid gas constantly escaping ; water

not clear after standing several days ; precipitate, analyzed, was car-

bonate of iron
; precipitation not complete after a week.

35' Yellow clay to 35'

10 Layer of rounded pebbles of white quartz, resembling

those on the sea shore 45



Carter and Lesley.] "^^ [May 1,

10' Fine white sand and pebbles 55'

10 Blue clay, holding iron balls 65

10 Fine yellow clay, holding iron balls 75

Thin bed of solid sandstone which seemed to be Trias-

sic, perhaps' not in situ.

5 feet of Chester Valley limestone (no more limestone) 80

Struck top of Potsdam S.S at 90

Water first struck at about 40' down ; at first, muddy ; soon cleared on

standing ; supply soon exhausted by the pump ; merely surface water.

No more water until depth of 81'.

Chalybeate water at 81' ; immediately rose in the dry well to within 32'

of surface. Pumped this water, 60,000 gallons, during 5 days (steam

pump). Then iron water exhausted, and clear water took its place.

Iron water evidently came from clay beds holding iron balls ; some of

which were brought up by the drill. Well cased (6" iron pipe) to 83'.

Water stratum evidently lies between the clays and the rock floor.

Artesian Well in the Mica Schist of PliUadelpJiia.

Notes by 0. C. 8. Carter.

Drilled by H. W. Kelsey, of the Oriental Bath Co., 1104 Walnut street,"

Philadelphia, for the supply of the baths.

Drillings at every 10 leet examined under a lens ; elements arranged

below in order of their abundance in the specimen pumping. No rock

seen except mica schist and gneiss. Only traces of feldspar noticed above

170. Colorless muscovite mica makes all the strata nearly wliite from

160 to 210. The biotite mica darkens the strata from 210 to 206. No horn-

blende seen in any of the pumpings.

20' Clay, the Philadelphia brick clay to 20'

46 Gravel (thin layer of clay at bottom) 66

84 Mica schist; milky quartz, biotite mica, occasional

speck of muscovite mica, no feldspar .... 100

20 Mica schist ; muscovite mica and trans, quartz 120

10 Mica schist ; biotite, quartz and muscovite 130

10 Micascliist; quartz, muscovite, some little biotite.... 140

10 Micascliist; biotite, quartz, some little muscovite. .. . 150

10 Mica schist; coars'e fragments of quartz and muscovite. 100

10 Gneiss ; coarse fragments of pink orlhoclasc, musco-

vite and quartz ; first appearance of feldspar 170

10 Gneiss; quartz, orthoclaso feldspar and muscovite. . .. 180

10 Gneiss; muscovite, quartz, biotite, little feldspar 100

10 Gneiss ; muscovite, ortlioclaac ami quartz 200

10 Gneibs; muscovite, orlhuclaBo and transparent quartz 210
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10' Mica schist
;
quartz, biotite, muscovite 220'

10 Mica schist ; biotite, quartz, muscovite 230

20 Mica schist ; biotite and quartz 250

15 Mica schist ; biotite, muscovite, quartz 265

Few crevices ; strata tightly packed ; first rock water struck at 120

;

rose to 28' beneath surface
;
pumped 5 quarts a stroke, 80 strokes a min-

ute, 6000 gallons an hour ; level falls 20' after one hour's pumping.

Water a little hardened by sulphates and some iron.

Artesian Well in Mica Schist, near Radnor, Delaware County, Pa.

Notes by 0. C. 8. Carter.

Drilled on M. Wheadley's farm, in Chester county. Pa., in the hydro-

mica schist of the South Valley Hill belt.

30' Sharp white quartz fragments to 30'

58 Schist, very micaceous, silver gray, soapy 88

Water crevices struck at 70 and 85 ; water rose only 10 feet in the well,

and stood at 70 feet below the surface
; yield, only 120 gallons per hour ;

drops 5 feet after pumping five hours.

Feldspar Bed in Laurentian (.') Qneits.

By Prof. Oscar C. S. Carter.

(Read before the American rhilosophical Society, May 1, 1S91.)

The feldspar quarry is opened on the east bank of the Schuylkill river,

between Lafayette Station and Spring Mill, where the Reading Railroad
(Norristown branch) and the Pennsylvania Railroad (Schuylkill Valley
division) ru^ side by side under the bluff outcrops of syenite and gneiss

supposed to be of Laurentian or Archaic age, bordered on the south by
C. E. Hall's Chestnut Hill Mica Schist belt of undetermined age.

A small stream cutting down into the Schuylkill just south of the
quarry marks the contact of the mica schist and syenite and gneiss belts.

About 100 yards north of the quarry is the granite vein described in Prof.
H. D. Roger's Oeology of Pennsylvania, 1858.

The county road runs between the railroad tracks and the bluff, and the
feldspar bed is quarried for 35 feet alongside of the road. The feldspar
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is also exposed between the road and the railroad for 10 feet more, making
the bi'd at least 45 feet broad ; the highest point of rock exposed is 15

feet above the level of the county road.

The dip of the feldspar bed is northward (40°) beneath the gneiss.

The direction of the feldspar bed does not conform to the strike of the

bells of gneiss, but, on the contrary, is transverse, i. e., nearly north and
south.

Tlie feldspar is orthoclase, of light pink color, with an occasional

btrcak of white granular quartz running through it. Some of the large

masses quarried out contuin considerable quartz. Large masses of bio-

tite mica are occasionally met with in quarrying ; but the occurrence of

biotite is not general through the rock.

The quarry was opened in the summer of 1886, and about 30 tons taken

out and sold to the potteries at Trenton, etc. It is the only feldspar

quarry in Montgomery county. The quarry in Delaware county is

described in the Annual Report of the Geological Survey of Pennsj^lvania

for 1886. A few others, in the States of Delaware, Xew Tork, Connec-

ticut, Massachusetts and Maine furnish all the feldspar manufactured

into pottery in the United States, the total production from all the quarries,

from 1882 to 1887, having been 14,000 ; 14,100 ; 10,900 ; 13,600 ; 14,900 ;

10,200 tons, valued respectively at $70,000; $71,112; $55,112; $68,000;

$74,500; $56,100. The crude feldspar is valued at the Trenton potteries

Rt about $5 the long ton ; and the pulverized feldspar at $11 ; the quartz

being carefully separated out.

A Fragment of Objectionable University-Extension Teaching.

By R. Meade Bache.

{Read before the American Philosophical Society, May 15, 1S91.)

It need hardly be snid, and yet, to obviate the possibility of

misinterpretation in outside quarters of that which I am about

to remark, it becomes necessary formally to declare that I have

no intention to depreciate the cause represented by the well-con-

certed effort of University-Extension teaching to disseminate

knowledge heretofore confined to the comparatively few. I could

heartily wish that my theme admitted of no mention save of

generalities, btit thus treated it would not subserve the interest

which I would gladly promote, by being brought home to the



1891.] vl [Bache.

minds of my hearers, upon whose individual influence partially

rests the benefit which University-Extension teaching is capable

of effecting. The attempt to correct incidental error is strictly

correlated to endeavor to promulgate the truth, and if it be wise

to seek to sow intellectual seed broadcast, then it must also be

wise to select it carefully, and to eradicate the tares if any

should appear, especially if the soil be virgin, possessing little

previous vigorous growth to maintain itself against invasion of

injurious crops that haply maj^ be introduced and appear as

fruitage of the untried field.

I was present on the evening of the 16th of February last, at

Association Hall, in this city, at the lecture of Prof. Richard G.

Moulton, of Cambridge, England, on Dumas' Monte Cristo as a

companion study to Prospero, and there heard his attempt at

the demonstration of psychical analogies, similar to those which

his Syllabus for other occasions included, between the respec-

tively preternatural and supernatural elements in Monte Crista

and The Tempest. Yet, although I am a monist, believing that

all existences, whether religious, philosophical, or scientific, form

one intimately connected and coherent whole in nature, the sole

barrier to the just and complete comprehension of which con-

dition lies in the feebleness of the human intellect, I also believe

that, perforce of that infirmity, we are constrained to view things

in the strictest categories, and that we judge of them only more

or less clearly by rigid comparison of their immanent likeness

and unlikeness; and hence, although, as was said of Dean Swift

by one of his lad}^-loves, he could write well if he chose to about

a broom-stick, it is not, in mj' view, philosophically permissible

to any one to take a broom-stick for a rational flight, and from

its suggestion superpose a witch, and with her scale the empy-

rean, opening up to vision all earthly things below in a maze
with relation to themselves and the outspreading heavens.

If by accident, and it was of the purest, for I was invited,

and did not go of my own motion to hear Mr. Moulton, some of

his teachings have become my text, so much the worse for him^

or mayhap for me, if I should meet dissent from my proposi-

tions. But I make light of the possible consequences to myself,

in view of what I deem the justice of my cause. In the interest

of that truth which is said to be mighty and always to prevail,

of which, however, I have my serious doubts, I speak frankly in
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"wrhat I deem the interest of Philadelphia, which I love ; of litera-

ture, which I also love, and of art generally, which has been my
never-ceasing pleasure throughout life. Mr. Moulton's merits

are enthusiasm and elocutionary ability, his faults extravagance

and defective logical perception. The result is seen in unbridled

imagination soaring over the fields of literature, where, however

entertaining, he is not a safe guide to dwellers on the average

plane of life in mind, thought, training, and all that goes to form

the individual as he stands. I proceed, after this necessary pre-

amble, to the discussion of a few statements made by him on the

occasion to which I have referred, not relating at all to the

13oint that I have mentioned, but involving what many others as

well as myself deem the greatest heres}' against tenets funda-

mental in literature, safely leaving to the sober second-thought

and calm review of the literarily educated among his audience

the justification of the opinion that I have expressed as to the

general tenor and defect of his instruction.

Mr. Moulton opened his lecture with the strange remark that,

whereas his own regard is especially reserved for literature in

itself, doubtless that of the great majority of his hearers was

concentrated upon the author. This was wholly irreconcilable

with the fact of the presence of the large audience that greeted

him upon that occasion for the ostensible purpose for which it

had assembled. Interest in authors, among any portion of the

reading public, is always subordinate to interest in literature.

That public stands in exactly the same category, if not in exactl}'

the same relation, to literature and authors, as does Mr. Moul-

ton himself. He himself could not, if he would, divest himself

of interest in indiyldual authors compatibly with being inter-

ested in their works, the one interest with everybody being ex-

actly proi)ortional to the other. ]Ie protested too much in his

intended exaltation of literature, more than it is human to feel,

for there is, upon the assumption of individual love for litera-

ture, no other category than one inclusive of the highest teacher

and the lowliest scholar, in all that regards the relativeuess of

literature and the author. If Mr. Moulton's statement were cor-

rect, as representing a possible condition of mind, it would be

futile to address any mixed audience assemblod for literary

entertainment and instruction, except by first endeavoring to

convert its component individuals from the error of their way of
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thinking, that the author is more interesting than his book. But

that was evidently not the intention of the lecturer, as set forth

in his printed Syllabus of the lecture course, but to make critical

study of specimens of the higher literature, upon the assumption

of general knowledge of, love for, or at least capacity to learn to

appreciate, the productions of master minds in the various pro-

vinces of literary art.

A statement in Mr. Moulton's lecture, much more worthy of

notice, however, because it involved a dangerous thing to say

before a mixed audience, without due qualification to forestall

any possible misunderstanding as to the limited reach of the

declaration, was contained in his repudiation of all authority for

the laws of grammar, clinching the assertion by the remark that

in England they do not " set so much store as we in America by

Lindley Murray." He declared unreservedly, and proceeded to

argue, that so-called laws of grammar are not binding, so re-

peatedly enforcing the point by using the expression of one of

his correspondents, whom he cited as charging that Browning's

Caliban " speaks bad grammar," as to impress the listener with

the belief that he himself regards that expression as good Eng-

lish. That the sentiment was quite agreeable to some scattered

groups among the audience was very evident from the gentle

murmur of assent and the incipient stir of applause that arose

among them. He went on to say that the popular impression

that grammatical law is binding arises from confounding two

different senses in which the word is used as defining two

diverse things. Now, the idea of law, as everywhere appre-

hended, however imperfectly formulated as a statement of fact

or obligation, however even provisional, has, as a term, but one

signification. Relating to physical phenomena, it contains the

aflirmation of correspondence between cause and effect, authori-

tative with man. Relating to man, whether as supernally or

humanly ruled, it contains the assertion of authority as defining

conditions and imposing upon him obedience. Whether, then,

the idea is expressed with reference to nature beyond or within

man's control, the term con*esponds with it, and alwaj'S relates

to that which he regards as authoritative.

Most unfortunate for Mr. Moulton's plea was the distinction

which he attempted to draw between legislative laws and the law

of custom in language. The essential difference between them,
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he affirmed, lies in the fact that legislative laws are imposed by
authority under penalt}', whereas the so-called laws of grammar,

baing derived from language, and not it from them, are not of

any binding authority whatever. But, just as a general consen-

sus of opinion in a community is by legislative action reflected

in the concrete form of legal enactment, so a similar consensus

of opinion in a community as to language is reflected concretely

in the forms in accepted general usage in speech. Back of all

laws of language, as well as of all legislative laws, are mandate

and penalty, none the less in the first because the}^ are not there

formally- expressed. Human laws, whether legislative or other-

wise, are, in a word, the expression of the will of the community.

The laws of speech, as existing in a particular community, are

therefore in their sphere as mandatory as are those of a legisla-

ture ; nor is their infraction possible without incurring and suf-

fering penalt}'. Attached to their infraction is the penalt}'

resulting from less comprehensibility in written and oral speech,

less ability to secure the widest audience, less possibilit}' of

communion with one's fellow-men, and at the lower depths, the

absolute impossibility' of maintaining the best social status.

Because all peoples themselves make language, they cannot be

bound by that which thej' create, is an untenable proposition,

seeing that in the evolution of human attairs pi'actice comes first,

and then custom, and then the formulation of custom in the un-

written law of precedent, if not in the shape of written law. It

is the individual that is bound by the law of grammar as well as

other law, not the community creative of correspondent lan-

guage, and failure to discriminate between the essentially ditfer-

ent agencies as, on the one hand, representing authority', and on

the other obedience, leads fi-om specious view to specious state-

ment. It may be frankly admitted that Caliban has a right to a

grammar of his own, without at the same time admitting that

there is no law of grammar, when it is considered that we find

all men, up to their individual capacity, using speech with

recognition of law incorporate in every individual tongue.

Another nnfortuimte statement made by Mr. Moulton in the

lecture referred to, was when he answered certain criticisms

upon Browning, that no matter how he varies his theme, he is*

gj'fierally ohncure an<I ever identifiable through iiis mask. Mr.

.Moulton asserted us to these strictures, that every great author
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necessarily has his medium through which he must address his

world, and it is for his world, if it incline to love him, to study-

to become familiar with the medium in which the message of

the seer is at first enshrouded. But even undeniable greatness

in literature, and such is Browning's, does not depend upon ob-

scurity, but must needs be lessened, not increased by obscurity.

Neither does personality, inseparable from utterance, enhance,

but, on the contrary, it limits literary greatness. Unless we are

to renounce existing standards, obscurity cannot be admitted as

a merit, but must be recognized as a defect. Mr. Maullon
mentioned The Ring and the Book as perhaps the greatest of

all poems, and therefore, inferentially. Browning as perhaps the

greatest of all poets. The work is marvelously tine, despite fit-

ful, but by no means continuous obscurit}', despite portions in

which its style is too Hudibrastic to suit the graveness of the

theme, and most notably of all (because it might so easily have

been otherwise by a halt in time), despite the lameness of its

ending. Browning himself says, in the very first line of the su-

perfluous last part of the poem, " Here were the end, had any-

thing an end ;
" yet relentlessly goes on to reflections of the late

actors on the scene, now tame and uninteresting, with even

mention that Guido died penitent (with short shrift it must
have been, an hour or so at most, including the procession to

the place of execution) ; for which the reader cares not a jot,

such terrorized reconciliation of life with death being the com-

mon end of darkest criminality in face of unexpected retri-

bution. Fearful is the anticlimax, with its additional Byronic

looking towards and mention of the " British Public," when,

merel}' by omission, the grandest possible climax lay just before

the author, where the doomed miscreant, Guido, renouncing on

the instant his mock heroics and ])latant atheism, as he hears

his executioners at his cell's door, every shred of pretense fall-

ing from his naked hideousness, cries, " Abate,—Cardinal,

—

Christ,—Maria,—God, .... Pompilia, will 3'ou let them murder
me ? " The tale is told. There is a natural ending, beyond which

extension is but injury : even the epilogue is out of date. But
such things apart, can it possibly be thought as worthy of exist-

ence as the first part of Faust, which, if men remain as men now
are, must endure until earth, grown cold and lifeless, still rolls

on through space. To address his world, a limited world, a less
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than the greatest type of author maj- be obscure and must be

personal through his writings, but to address the whole world,

to be greatest in literary art, one must so dominate it in clear-

ness and impersonality as though behind the Olympian clouds,

where almost alone stands Shakespeare. The grand epic traits

of Homer, all but his equal among the immortals, admit of no
direct comparison between them, but speaking broadly, there is

nothing to choose between them on the score of clearness and
impersonality.

It is recognized that what is superlatively great in art is knoAvn

as such by all orders of men: the fact is thus determined.

Before such works no veil of obscurit3'^ hangs, but supreme

greatness in them is revealed, if not equally, at least as a

presence to all men. This law of perception, however, does not

exist for science and the highest scientific men. Herbert Spen-

cer has toiled through a long life generally unknown, and wholly

unremunerated with this world's goods, although, with well-

poised brain and feet firmly set on logical procedure, he has

made a march of progress, barring his agnosticism, joined by
thousands who have taken fire from his torch to millions beyond
unaware of whence came the light. But art is for all the world,

by the simple avenues of sense, with much or little intellect,

while science, the possession of the few, must ever remain

beyond the ken of the multitude save in diluted forms of knowl-

edge. Yet, in entire forgetfulness of the present civilized stand-

point in science, Mr. Moulton declared that the savage's knowl-

edge of nature far exceeds that of the civilized man. The
ground taken for the assertion was the savage's recognized capa-

city in woodcraft, following trails, and other skillfulness of the

most primitive sort, forced upon him by his daily needs, and not

to be spoken of in the same breath with the larger acquaintance

with nature possessed by civilized man for centuries, especially

that represented by the late wondrous civilized advance through
stud}' of the highest physical laws.

The ovint^ admirnri is as pernicious a phase of the human intel-

ligence as is that of the nil adniirari attitude of mind. To be

catholic in taste is not to embrace all creeds and proselytize to

every faith. To eujoy truly, with exalted sense, is to discrimi-

nate. To have the highest a-sthetic enjoyment throughout life

depends upon holding one's self in the attitude of receptivity for



1891.] ^ * [Bache.

all that may appeal to one within the present accepted canons of

good taste, and beyond, even if it be unfamiliar, for genius is ever

enlarging the bounds of taste. The canons of good taste at a

given moment of time represent but the evolutionary point of

genei'al human advance, beyond which one cannot proceed sanely

by leaps, but led by genius, may enter untrodden space beyond.

Except Ae fundamental, there are no absolutely fixed canons of

good taste in art but the academical, and they are constantly in-

vaded, for the grand jury of the world is always in session to

decide upon works of art, and its decision is final. The life of

the individual artist may pass away unrecognized and unrequited,

but the span that the longest life compasses is short in com-

parison with that which may be for all time. To attempt to de-

fend the greatest author at every point, to find no blemish even

in obscurity, to make human imperfection flawless, is mistaken

zeal. One of the most conspicuous marks of genius is the

inequality of its productions. Look for confirmation anywhere,

amid many cases that might be cited, to Goethe, to Victor Hugo.

In a single work, Wilhelm Meister, are to be met palaces and

huts, jostling each other. What a great gulf divides UHomme
qui Jilt from Notre Dame de Paris. Compare George Eliot's

Boviola, gem of the purest water, with Daniel Deronda, and

thence descend in our survey to the depths of ineffable dullness

in The Impressions of Theophrastus Such. Truly, there is dif-

ference in kind between these, making intimate comparison be-

tween them impossible ; but it is purely between degree as

limited by kind as kind that I am instituting the comparison. Is

each production of these authors as good of its kind as is another

by the same author of a different kind, within its kind ; and is not

one wholly unworthy of another ? that is a fair consideration.

Within the very same kind, however (let us put the question to

a crucial test), shall we, out of love for Shakespeare, say that

even he is always equal to himself? Instance any men and women
of genius, and it can easily be shown, if they produced much,

that side by side with great performance lies what was beneath

their greatness to produce, if it go no further (but it does go

much further) than such lapse where even Homer nods. Vainly,

because we love an author, would we claim for him equality in all

his creation. If so attempting, we really seek to strip him of one

of the characteristics that shed, not lustre, but a side-light, on the

title to his fame.

PROG. AMBB. FHILOS. SOC. XXIX. 135. H. PRINTED JUNE 5, 1891.
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Mankind is subject to epidemic crazes of anticipation, admira-

tion and repudiation. The Mississippi Scheme and the South-Sea

Bubble, blown to hugest dimensions by the breath of millions,

sailed upward until burst l\y continued puffs of praise. Within

a ver}'- short period Brown-Sequard, who did not even claim that

which the public attributed to him, was raised heavenward, then

dropped to earth. Koch was most wisely moderate in s^tement

;

all to no purpose when the imagination of the public set sense

aflame. Even tulips, two centuries ago, and orchids, but yester-

da}'', have each had with the proverbial dog their little exalted

day ; that of the dog, as no longer individual, but collective in

popular admiration, reigning at present throughout the whole

Anglo-Saxon workh In what an umiesthetic general atmosphere

ofjudgment of excellence we live we must perceive upon reflection

that, through jaqueminots, la France, and other t^pes, it took

fashion at last to find out, and that but lately, the beauty of

the rose. But this especially modern development of factitious

rapture is not in the real interest of an3'thing good, least of all

in that of cultivating popular taste for art. The best interests of

that cultivation lie in appreciative recognition of greatness,

though careful discrimination and frankest acknowledgment of

imperfections as well as merits in a work of art, while at bottom

thankfulness is felt for the gift that has been added to the sum of

blessings. It is not ennobling to kiss with equal fervor the clay

feet and the golden brow of our idol. Gladly let us welcome him

among our household gods; remembering, however, that after all,

he is human, but all the more lovable for being so. Let us avoid

lauding his imperfections, as did Mr. Moulton, when he claimed

merit even for the obscurity of Browning, because, as he said, it

arises " from excessive sight." The defense is inadmissible ; for

art depends upon perspective, upon rigid selection, involving

therefore exclusion, converging upon finest limitation, resulting

in ideal form evolved from void. He who in literature strives at

any time to include, or does inadvertently include, in the treat-

ment of a theme, more in (juantity or in (luality than its develop-

ment can symmetrically combine, has not then successfully

raised the Bleeping angel from the block of marble. Virgil, with

exceHsive reqiiirenu'nt of his own e\'(iuisite skill, well understood

the demands of the highest art, when lie willed that at his death

the work which he had not yet published should perish ; for ho
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as well as others of the ancients knew well, as the French of

modern times know and strive to practice, that it is in perfection

of form that literary as well as all other art chiefly and almost

wholl}^ resides ; and in literature, unlike other art, which is

limited, form includes color, and even the " concord of sweet

sounds," and all else that, from delicacy to robustness, through

human strength and weakness, appeals to the wide range of affec-

tions in the responsive heart of man.

Whoso likes, in poetry or prose, unformed, elusive idea, that

sparkles evanescently with promise but half-redeemed in unco-

ordinated thought, either enjoys the contemplation of his own
profundity, not the author's work, or else is himself so much poet

or reasoner that, from fitful gleams of light, as one may think

out a whole heaven, inspired by the droning from a stupid pulpit,

he shapes to suit his fantasy what, not the bard nor other writer,

but his unconscious self lends to the satisfaotion of his soul. In

either case is self-analysis wanting, which would prove to such mis-

guided beings that works which so inspire are not of art, but of

art's inchoate suggestion ; a pleasant sketch perchance, but not

the finished picture, in which they themselves complete the task
;

for although in literature the delicately, not the mathematically ex-

pressed idea, combines the finest finish with its form, it is also

true that in it all should ever tend from airy nothing, not thither

to revert, or never issue. Admirably Browning says :

" Fancy with fact is just one fact the more
;

To wit, that fancy has informed, transpierced,

Thridded and so thrown fast the facts else free,

As right through ring and ring runs the djerid

And binds the loose, one bar without a break."

But, just as in all literary art the djerid, /ancy, is needed truly

to bind fact together in all-inclusive bond, so also in all literary art

is needed the first of facts, the djerid, /or»i, to " bind the loose,"

in parts and whole, as one " without a break."



Kuschenberger.] ^^ '

[May 15,

A Sketch of the Life of Dr., Gouverneur Emerson.

By W. 8. W. Ruschenherger, M.D.

{Read before the American Philosophical Society, May 15, 1891.)

Descriptions of the peculiar attainments of members of the American

Philosophical Society, and of their labors to increase and diffuse knowl-

edge of truth of any kind, are interesting features in the Society's annals.

For such reason it has long been a practice to have prepared a suitable

notice or memoir of every resident member soon after his death.

At the close of his life Dr. Emerson had been a member of the Society

more than forty-one years. He was warmly interested in its welfare, and

took a more or less active part in its proceedings. Notwithstanding his

•worthiness of it, a tribute to his memory in the Society has not been

recorded.

Just after his death, in 1874, it was suggested that I should prepare a

notice of him. Inquiry at the time led to the belief that materials for a

suitable memoir could not be easily obtained. Even among his intimate

friends, Dr. Emerson was notably reticent about himself, never indulged

in reminiscences of his past experience : in fact, his associates knew
nothing of his life or career.

Recently, however, his near kinsmen have kindly opened sources of

information, and now, after long delay, a sketch of his life and work, in

sufficient detail for estimation of his character and measurement of his

usefulness while living, is respectfully submitted.

Emerson is an ancient English surname and probably not hereditary.

The Emersons of Delaware sprang from a respectable English parent-

age, and were among the earlj' colonists of Penn's province. They were

all farmers, and proprietors of their farms.

The grandfather of the subject of the following sketch, Gouverneur

—

familiarly called Govey—Emerson, his wife Sarah, born Manlove, and

their six children, were received into membership of the Duck Creek

Meeting of the Society of Friends in 1757.* His youngest son, Jonathan,

born July 17, 1764, married Ann Bell in 1794.f They had seven children,

•Records of Duck Creek Mectlnj?, Kent county, Del.

t Oenealofficai Sole.—Gouverneur Knierson married Sarah Manlove, 1746.

liauo—Jacob, b. 1751 ; m. Sarali Stout.

Manlove, b. 1759 ; m. Susan lilundcll.

Jonathan, b. 1764 ; m. Ann Bell.

Robert Bell m. Mnry O'Brien of Ireland.

luue—Henry, Ilol>ert, Tliomtui, John, Mary, Agnoa, Luoy.

Iloiiry, m. Klujibetli IhjwIh.

Jc»hn, ni. Mitrj' I<ewls ; liwuo—Ann, MiirKuret, Mary, I.uey, Ellzii L., .Stephen.

Ann (Bell) m. Jonutlian Kniemon. Immul—Ciouverni-ur, Surah (died), Mury, Susan B.,

Maolovo (died) and Ann EUxo.
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two sons and Ave daughters, the youngest of whom is the sole survivor.

The eldest of them, Gouverneur Emerson, was born August 4, 1795, near

Dover, Kent county, Del. In after-life he remembered with pleasure

that when little more than seven years old he was permitted to roam in

the woods with a gun.

At an early age he was sent to the Westtown School, a famous boarding

school under the direction of the Society of Friends, which was opened

May, 1799, in Westtown township, Chester county, Pa. He returned to

Dover in 1810, and was for a short time at a boarding school in Smyrna.

Thence he was transferred to a classical school at Dover, the principal of

which was the Rev. Stephen Sykes.

With the preliminary education acquired at those schools, and prompted

by his mother, he began to study medicine at the age of sixteen, 1811,

under the preceptorship of Dr. James Sykes, a prominent surgeon

and eminent citizen, who was a first cousin of his mother. Dr. Sykes

was once Governor of the State of Delaware, and during many years

presided in its Senate.*

His father, Jonathan Emerson, died in 1812, leaving his family an

ample real estate, consisting of farms and improvements thereon.

Gouverneur continued his study and went to Philadelphia, probably in

the autumn of 1813, to attend medical lectures.

His mother, in 1814, married Manlove Hayes, who had children by two
previous wives. He was born in 17G9 and died in 1849, aged eighty

years. The children of his third marriage were Harriet Sykes, Manlove

and Charles P., all of whom are living. Their mother, a lady endowed
with excellent womanly qualities and a strong character, so managed her

family that her children and those of her husband were never aware of

anj^ difference or preference of kinship, and were affectionate friends

during their lives.

Having attended three complete courses of lectures and submitted an

inaugural thesis on Hereditary Diseases, the Univereity of Pennsylvania

granted Gouverneur Emerson, March, 1816, the degree of Doctor of

Medicine. He was a member of the Philadelphia Medical Society from

1813, and was elected its Secretary in 1816.

Prior to his graduation he was a private pupil of Dr. Thomas Chalkley

Janies, an eminent practitioner, who was professor of midwifery, the first

Anu m. (second time) Manlove Kayes, Esq., of York seat, near Dover, Del. His great-

grandfather, Richard Hayes, the first Avieriean ancestor of the family, settled in

Delaware in 1698, at the age of 20, and m. Dolly Manlove.

Issue—Harriet Sykes, Manlove, Charles P.

Mary m. 1st Jones, id Francis, 3d Edgar.

Agnes m. James Sykes (a delegate to the First American Congress).

Issue—James, Nancy (who m. Commodore Jacob Jones, U. S. Navy), Matilda,

John, Harriet.

Lucy ra. Rev. William Magaw, D.D., Rector of St. Paul's P. E. Church, Philadelphia.

Buried under the church.

Biographical Memoir of Dr. James Sykes. By Gouverneur Emerson, M.D. Journal

of the Medical and Physical Sciences, February, 1823.
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ever appointed, in the University. During this association a warm and

enduring regard sprang up between them.

Dr. Robert Hutchinson Rose had purchased, in 1809, a hundred thou-

sand acres of wild land,* which included the township of Silver Lake,

near Montrose, the capital of Susquehanna county. Pa., and was endeav-

oring to attract settlers upon it. He and Prof. James were cordial friends.

Possibly influenced by the Professor's good opinion of his young triend,

Dr. Rose invited Dr. Emerson 1o be his family physician, to become a

member of his household, and practise medicine in the neighborhood.

Prof James advised him to accept the offer, suggesting in support of his

advice, that a settled occupation in the country would fortify his health,

which at that time was slightly impaired.

Dr. Emerson arrived at Silver Lake about the end of September or

beginning of October, 1816. He was a tall, slender man just past the

twenty-first anniversary of his birth, and was, no doubt, hopefully fore-

casting the future of his career. Before he received Dr. Rose's invitation

he had designed an excursion to the Northern Stiites. After a survey of

the position lie was to occupy, he determined to delay beginning his work

until after he had made his projected journey.

In a letter of seven closely-written foolscap pages, dated Silver Lake,

Dec. 5, 1816, and addressed to his friend at home, Alexander L. Hayes,

f

he gives a full summary of his observations during his excursion.

He started alone on horseback from Silver Lake, October IT), 1816, and

at the close of tlie next day reached Unadilla, a New York village, not

very many miles beyond the northern boundary of Pennsylvania. There

he was not a little surprised to learn that a Philadelphia banknote for

8100, with wliich he had supplied himself to pay his traveling expenses,

would be received only at a discount. He was obliged to give that note

f«)r ninety dollars in notes of New York banks. Travelers of the present

time are not taxed in such manner, because our paper money lias the

same value everywhere in the Unhed States.

He visited Schoharie, Schenectady, the lialstown Spa, Saratoga, and,

passing overlhe Hudson river at Fish Neck, entered Vermont. From
Rutland he crossed the Green Mountains to Montpellier and Danville

;

passed several days in Southern Canada, traversed New Hampshire and

the province of Maine, and returned by the way of Waterford, Troy and

Allmny, to Silver Lake, after a ride of about 2000 miles.

Having been born and bred in the country, he naturally devotes a large

part of his letter to descriptions of the soil and the agricultural value of

lands which he saw on his way.

• rreduoty, 99,200 aerea. Ulstor)' of Su!i<niclinnim County, Pa. By Emily C. Blackman.

ClaxUHi, Itemwn AHaffelfltiKer. Phlladclphlii, \H-H.

tAlfxaiicler I,. HnycK, Mon of Muiilove Unyi'n l>y hid llrst wife, wbb born In Sussex

county, iHfl., March 7, 171W, and wai Prettldetit Judge of the Court of Common I'leiia In

l^nciiNtcr. i'a., ttom 1888 to 1849, when ta« resigned, aud wa» afaln elected 1804 and died

In oflkcu, 1H73.

Hue, KtdKrapbiral Enc)-cIop«dia of Penniylvatila. Philadn., 1874.
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In reference to the people he says : "The Yankees have a great deal of

frankness about them. If they are very desirous of knowing your cir-

cumstances, and of course, inquisitive, they are willing to tell you their

own. Knowledge, religion, civility and money are more equally diffused

in New England than in the Middle and Southern States ; but there are

not as many men of brilliant talents or true piety—more common civility

but less polish, and few opulent men, and girls of course. * * »

They have a fondness for title and distinction. The most respectable men
by far are the tavern-keepers. * * * You will hear that Judge

keeps there, and that General five miles this side, and that

they are nice men ; a nice man and a fine Yankee are equivalent terms.

* * * They call all kinds of vegetables sauce."

Dr. Emerson, who was probably the first physician settled there, prac-

tised his profession at Silver Lake nearly two years.

At the instance of a friend, Mr. Andrew Hodge, he was appointed, No-

vember, 1818, surgeon of a merchant ship, called the Superior, Captain

John Hamilton, bound to China.

He joined the vessel, which had already dropped down the river, De-

cember 7, 1818. The weather was stormy and the wind adverse. The
Superior did not get to sea till the 13th.

The cabin mess, composed of the officers of the ship and three passen-

gers, counted eleven persons, a number quite sufficient to shield them
from a sense of weariness or solitude.

Dr. Emerson kept a journal. A brief notice of the nature of sea-sick-

ness is recorded the first day at sea.

On the 13th, out of sight of land, a brig from Prince's Island, coast of

Africa, bound to Rhode Island, was spoken. She had been seventy

days at sea and was short of water. As the quarantine laws were then

very rigidly observed at Marseilles, the port to which the Superior was
bound, to avoid risk of vitiating her clean bill of health which might be

consequent upon direct personal communication with any vessel or place

before reaching Marseilles, casks of water were thrown overboard and
picked up by the brig.

On the 14lh, being then in the Gulf stream, the Doctornotes in his jour-

nal the use of the thermometer in navigation.

January 26, 1819, the Superior arrived at Marseilles, Ihirty-flve days

from the Capes of the Delaware.

As soon as the ship entered the mole, the captain went to the Health

Office, but was required to remain in his boat outside of the grate, and to

throw his papers into a tub of vinegar presented to him, the object being

to destroy any contagious matter they might contain. Letters brought

for persons on shore, after being cut through in several places to give

easy access to the vinegar, were treated in the same manner. Every ves-

sel arriving was required to undergo quarantine. No person was per-

mitted to land, and none to visit her from the shore. A guard was sta-

tioned on board to enforce observance of the rules. At the time the

plague prevailed in the Barbary States.
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A celebrated Dutch physician, Boerhaave, recommended distilled vine-

gar as an efficient remedy against putrid diseases. Vinegar was supposed

to be antiseptic and therefore protective against all contagions. The hands

of those who had to do with contagion were moistened with it, and their

clothing and other objects were exposed to its vapors. During the plague

of 1730, at l^Iarseilles, it is said t at four convicted thieves, who were

employed in caring for the sick, protected themselves from the contagion

by the use of vinegar, and were granted their lives on condition that they

would reveal the means they used to shield themselves in their perilous

work. And hence, perhaps, came the preparation called " Thieves' vine-

gar."

But since modern studies of the processes of fermentation and putre-

faction have led to the belief that they, as well as all contagions, are due

to the presence of microscopic organisms, vegetal or animal, called my-
croderms, bacilli, microbes, etc., vinegar has lost its antiseptic reputa-

tion.

Early on the morning of February 4, the Harbormaster came alongside

of the Superior. Learning from the guard that no one on the ship was
sick, he came on board; and, after disinfecting the officers and passengers

in the cabin and the sailors in the forecastle, by exposing them to the pun-

gent fumes of oxymuriatic acid gas (chlorine), he granted pratique, i.e.,

liberty ot the port. Then the ship was moved to the vicinity of the Cus-

tom House, and the gentlemen found quarters at the Hotel des Ambassa-

deurs.

After a sojourn of two months at Marseilles the Superior sailed April 5,

and on the 15th anchored in Gibraltar bay ; and was detained some time

in quarantine, and afterwards many days waiting for a favorable wind.

Before daybreak. May 6, 1819, the anchor was weighed and on the 7th the

ship was fairly at sea.

August 1, the ship was anchored at Angier, Java, and on the 3d pro-

ceeded on her way. The anchor was let go again, Aug. 20, olT Macao,

where merchant ships bound to Canton were detained twenty-four hours.

In the afternoon of the 2l8t a passport to proceed up the river was granted

and a pilot sent on board. The ship started about half-past three o'clock

P.M., and anchored in the Bocca Tigris sometime after midnight. The
pilot landed the next morning to cxliibit at the fort there the " chop " or

permit to go up the river, and brought back two pilots and two Mandarins

to remain on board till the ship reached Whampoa, tl»c common anchor-

age of foreign ships trading at Canton. It is sixteen miles below the city.

The <Sopmor anchored in the evening of tlic 3;3d, and on tlie 2(ith, Dr.

Emerson and fellow-voyagers were lodged In Swedes Factory at

Canton.

In a letter to his mother, dated Novembers, 1810, Dr. Emerson says :

" After tlie first inipressionfl of the abundant novelties wore oil, tlie dull

uniforniity which followed became tedious, and time now appears to lly

slowly."
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He relates that in consequence of drinking Samshoo, a liquor prepared

from rice, which in excess produces a fierce, maniacal intoxication, the

crew of the Superior mutinied, and, in the absence of the captain, en-

deavored to kill the officers and take possession of the ship. Officers of

other vessels lying near, immediately joined in the conflict. Some of the

crew were knocked down and others stabbed. Eight of the ringleaders

were put in irons, and fed on bread and water for ten days ; and under

such treatment became as subordinate as tliey always had been.

He gives account of an accident to himself which might have been

serious, as follows :

"I went on board a ship where they kept a Spanish bloodhound. He
was tied before I went on deck ; but while sitting in conversation with

some of my friends, he broke loose and sneaking alongside leapt d into

my face. The damage I sustained was a wound through the left lower

eyelid, a deep cut on the temple, and one under my shoulder, together

with a very black and inflamed eye, from all of which, I am happy to

inform you, I have recovered. The dog is the most savage of his species.

1 escaped very well considering . He has injured others more seriously."

Keferring to mosquitoes, he says :
" I sleep under a net which lets the

air circulate, but keeps out every kind of insect. You will be pleased to

see it. I think the plan so ingenious and good that it will be adopted by

many of our friends."

A plain implication from the Doctor's remark is that the mosquito net

was a novelty to him in 1819, and not known in the neighborhood of his

native place. Are we indebted to the Chinese for this invention ?

The party finally left Canton for Whampoa, Nov. 22. The ship had

been moved below the common anchorage when they reached her about

noon. She arrived at Lintin on the 23d, and there found the U. S. frigate

Congress, Capt. John D. Henley, said to have been tlie first American

manof-war to visit China. She anchored here Nov. 3, with many of the

crew suffering from dysentery, ascribed to the water taken on board at

Angler. Her presence aroused the suspicion of the Chinese authorities

that it meant no good, and therefore they would not allow provisions to

be furnished to her from Canton. The Superior brought several barrels

of bread for her use, and other American merchantmen conveyed to her

barrels of beef and pork.

On the 2(ith Nov. the Superior sailed from Lintin homeward bound.

On Saturday, Jan. 16, 1820, then in the Indian ocean, she was boarded

from a Patriot privateer, said to be two months out from Buenos Ayres.

She was armed with sixteen guns and had a crew of two hundred men.

Dr. Emerson, in his journal, says :
" We first discovered her on Friday

morning, about three miles otF our starboard quarter, standing on the

same course. The wind was light and unfavorable ; a high head-swell

further impeded our progress. Towards night the strange sail had gained

upon us. We thought she showed a desire to speak. Every precaution

seemed to have been taken to disguise her real character, by carrying
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little sail, but we still suspected her of foul intentions. The night was
dark, but she kept close to us and always in sight. In the morning, being

off our weather quarter, within gunshot, she ran up a Spanish flag and
fired a gun to bring us to. When close to us she backed her topsails,

hauled down the Spanish and ran up the Patriot colors, at the same time

opened all her weather ports, ran out her guns and brought her whole

broadside of eight guns to bear upon us. The star-spangled banner

floated over our quarterdeck.

" "We now thought ourselves in a rather unpleasant situation. Although

no declared enemy, still the manj' outrages and piracies under what was
called the Patriot flag made us fear we might not fare better than others

under similar circumstances.

"Her boat, rowed by a set of cutthroat-looking fellows, came along-

side. The oflicer, apparently of inferior rank, wore a belt full of pistols

and daggers. He was without a coat and barefooted. A renegade

American attended him as interpreter. Having noted the ship's name,

the latitude and longitude, etc., this accomplished officer directed his

attention to our breakfast table, at which we had just intended to sit

down. After refreshing himself and companions, the work of plunder

began. They robbed us of many barrels of beef, pork, bread, butter, tea,

silk, canvas, iron kettles, live stock, etc. The villains seemed to think

themselves as fairly entitled to what they took as if they were purchasers.

Whenever they came across anything they fancied, they said with all

eff"rontery imaginable, ' Half for us and half for you,' adding from time to

time, by way of consolation, ' AVe don't want to do you any harm.'

"They stated that they had a great deal of sickness on their ship and

were throwing men overboard every day. They tried to induce me to

join them, ofterlng any rate of wages I might ask. They had a surgeon,

but he was so indifferent that if in my way they would throw him over-

board, and so get rid of him. His pay was a hundred dollars a month,

but they would allow me any price I asked. Having consulted among
themselves aside, they said that they had agreed not to force me to go

with them against my will, although they were so much in want of medi-

cal assistance. According to their account the prevailing diseases oa
board were scurvy, dysentery, fever and ague, which had reduced what
remained of the crew to a deplorable condition. Receiving a decidedly

negative answer from me to their invitation, they next demanded a supply

of medicines. I gave them some of a common kind, such as I thought

might be useful to the wretches. The suspicious rascally officer took

some of eacii one on tlie point of a dagger and thrust it into my mouth,

watcliing me intently all the while, not satisfied till he had seen it on my
tongue. This experience reminded mo of a ludicrous scene in the

" Honeymoon," where the doctor is forcod to take his own medicine or

bo thrown out of the window.

"Tliough ihoy robbed us in this unwarrantable manner, we were not

treated us badly as wo had expected. A strong bree/.o sprang up which
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prevented their small boats from passing between the two vessels. They
permitted us to make sail, but followed in our wake. The breeze stiffened

to a gale. Night came, dark and stormy. We changed our course. On
the following morning, to our great joy, nothing was seen of our pirati-

cal friend."

March 20, the Superior was boarded by a Delaware pilot, and in the

evening of the 23d reached Chester, 117 days from Lintin. The ship had

been absent from Philadelphia sixteen months.

His journal during the voyage contains testimony of industrious study

and intelligent observation of all things at sea or on shore that impressed

their images on his mind. Marine animals and aquatic birds, wherever

they appeared were described. Drawings of some were made. These

and original sketches of places seen, and maps of ports visited, with now
and then an apt quotation from some poet, illustrate his pages.

He gives detailed accounts of what he saw at Marseilles and on his way
to it. Whatever was new to the young traveler seemed to be charming.

Appearances of people and things, famous localities with their historical

associations combine to quicken curiosity and impart a glow of interest to

his record of pageants viewed, of visits to hospitals, public buildings,

theatres, museums, etc. Days were passed at Aix, St. Remy, Nimea,

Avignon and Vaucluse. Many pages are given to descriptions of the re-

mains of ancient Roman buildings, and of whatever interested him in

those places.

He gives interesting accounts of Gibraltar, and describes a visit with a

companion on horseback to Algeqiras, a port of Andalusia, six miles

west of the famous fortress.

At Angler, in the Straits of Sunda, he tells of the many canoes and boats

which came to the ship with fowls, fruits in great variety, vegetables, Java

doves and Java sparrows in little bamboo cages, monkeys, paroquets, sea

shells, and animals of the deer kind not taller than our domestic cat, and
all being at moderate prices found ready sale among strangers. The natu-

ral, corporal characteristics of the Malays, seen here, their costume, lan-

guage, its well as the appearance of their dwellings on shore, the moun-
tain scenery, tropic vegetation, and political condition are sketched and
commented upon.

Macao, Whampao, Canton, Lintin ; pagodas, scenery and Chinese boat

population along the river are in like manner noticed in detail.

The instruction derived from his observation and study, and the forma-

tive influence of his experiences during those months of separation from

home, may not be definitely measured, but possibly to his alert mind they

were as effective as the training of a college course.

With such preparation for work, on the 4th of August, 1820, the twenty-

fifth anniversary of his birth, Dr. Emerson settled himself at No. 37

Chestnut street, Philadelphia, ready to give professional attention to any
who might ask it. Possibly the time might have been opportune to

introduce a young physician to business. Thirteen deaths from yellow
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fever in the city had been reported during the season of 1819. The cir-

cumstance had created a vague appreliension of its recurrence, and may
have induced people to appreciate practitioners of medicine more liighly

than when there was no prospect of needing them ; and consequently,

new candidates for practice might be more promptly noticed. The appre-

hension was realized to some extent ; during the autumn of 1820, seventy-

three persons died of the disease in the city.

Dr. Emerson was appointed an attending physician of the Philadelphia

Dispensary, September 19, 1820, and resigned the office, May 21, 1823.

The City's Councils elected him a member of the Board of Health,

March 12, 1833 ; and the Board appointed him its Secretary the same day.

It is conjectured that he resigned three years later.

Prevention of the introduction and spread of smallpox in the city at

that period attracted attention. Between January, 1818, and December,

1822, five years, only nine deaths from smallpox in the city had been re-

ported. Fear that the disease might again enter the city was no longer

manifest. For this reason it was supposed that vaccination had been gener-

ally neglected in the community.

The Board of Health was without authority to enforce measures to pre-

vent the spread of the disease, then present, and for this reason its mem-
bers were not willing to act ; but at the instigation of Dr. Emerson the

Board announced in the daily newspapers, three times, that smallpox was
in the city and recommended all unprotected persons to be vaccinated

without delay. The same year, November 15, 1823, the Board again

warned the public of its danger, saying, "And as it is believed that there

does exist among some an unjust prejudice against the practice of vaccina-

tion, the Board conceives it a duty to declare that the evidence afforded

by our city in its long exemption from smallpox, together with the happy

results which have followed the introduction of vaccination in all parts

of the world, ought to be sufficient to convince the most incredulous of

the salutary influence of this inestimable preventive."

Dr. Emerson submitted to the Board for approval and transmission to

the Legislature a draft of a law and memorial on the subject. The pro-

posed law in substance provided that vessels having smallpox on board

should be quarantined on arrival in the same manner as those affected

with other contagious diseases ; that inoculation of smallpox should not

be practised in any case without the sanction ot the Board ; and that

authority already conferred on the Board of Health to deal with conta-

gious diseases specified should be extended to smallpox.

After debating the subject at several meetings, the Board approved the

memorial and draft of the propo.scd law, January 28, 1824. and transmitted

them to tiio Legislature then In session. Although IGO deaths from small-

pox had occurred In the city during 1823, a member of the House of Rep-

resentatlves retarded lis action on the bill after It had passed the Senate

by securing a seemingly innocent amendment to it, but which in fact

provided that appointment to ollicea connected with the Hoard of Health



1891.]
^^

[RuBChenberger.

might be so made as to reward political and partisan services without re-

gard to fitness of the candidate.

Mr. William Binder and Dr. Emerson were sent toHarrisburg to point

out the effect of the amendment, and at the end of four days' work they

secured its rejection and the enactment of the original bill. A copy of

the act was duly delivered lo the Board of Health, April 7, 1834.

His work as a member of the Board of Health, and his communica-

tions to the newspapers pointing out the risk of permitting those affected

with smallpox to freely mingle with citizens, bear witness to Dr. Emer-
son's disinterested benevolence.

During 1824, deaths from smallpox in the city numbered 825. They
were reduced to six in 1825, and to three in 1826. But these facts are not

conclusive that the measures taken by the Board of Health during this

period contributed to abate the prevalence of the disease, because, both

prior and subsequent to this time, the rate of mortality from smallpox in

the city, between 1807 and 1840, fluctuated in the same striking manner,

as Dr. Emerson shows in his papers on Medical and Vital Statistics, pub
lished in "The American Journal of the Medical Sciences," November,
1827, November, 1831, and July, 1848.*

Dr. Emerson published in "The Journal of the Medical and Physical

Sciences," February, 1823, a brief and interesting memoir of Dr. James
Sykes, who was his first preceptor in medicine ; and a charming biographi-

cal memoir of Dr. Samuel Powel GrriflJtts, in the " North American
Medical and Surgical Journal," in 1827.

July 6, 1832, Dr. Emerson, accompanied by Dr. Isaac Hays, visited the

first case of "spasmodic cholera " that occurred in the city, his original

description of which is in his commonplace book.

The disease became epidemic. Deaths from it numbered 1021. Dr.

Emerson had charge of the Hospital for Orphans. As a token of appre-

ciation of his service during the epidemic, a silver pitcher was presented

to him, upon which is inscribed :

To
GouvERNEun Emerson, M. D.,

The City of Philadelphia.

Grateful for his disinterested and intrepid exertions.

In a period of public calamity.

Transeat in exemplum.

He lectured in the Franklin Institute of Pennsylvania in 1833, on
meteorology, and in 1834, he delivered another course on heat, electricity

and galvanism, in connection with the subject.

Mr. Pliny E. Chase reported at a meeting of the American Philosophical Society,

February 5, 1869, and subsequently published, his Comparative Statemevt qf Mortality m
the Society of Friends and that of the General Population of the City of Philadelphia from
1800 to 1869, which, he states, was compiled largely from Dr. Emerson's papers.
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Dr. Emerson was chosen to be a member of the American Philosophi-

cal Society, April 19, 1833. At stated meetings he made many brief com-

munications on many subjects, which are recorded in Vol. i to Vol. xvl

of the published Proceedings.*

He was one of the Councilors of the Society during ten years, from

1837 till the end of 1846.

He delivered a lecture On the Advantages Derived from Cultivating tJie

Arts and Scienas, before the Philadelphia Mercantile Library Association,

in the hall of the Musical Fund Society, December 8, 1839.

Among other points of interest, he states that the first successful attempt

to cross the Atlantic in a vessel propelled by steam was made in a steam-

ship called the Savannah, commanded by Moses Rogers, a native of Con-

necticut, but long a resident of Philadelphia. He sailed from New York,

March 28, 1819, and arrived at Savannah, Ga., April 6, whence, after some
delay, he crossed the ocean and arrived at Liverpool, June 20, having used

steam or sails, as the wind permitted. From Liverpool the Savannah
went to Elsineur, Stockholm, Cronstadt, St. Petersburg and Copenhagen.

She then returned to Savannah. Ga., and thence went to Washington,

D. C. Thus the practicability of crossing the Atlantic in a vessel propelled

by steam was first demonstrated by an American.

In this connection he relates how Thomas Godfrey, an obscure citizen of

Philadelphia, from a casual observation of the reflection of light, perceived

the principle upon which he constructed, in 1730, the mariner's quadrant,

and how he was robbed of the credit of his invention, and claims that

Godfrey is entitled to "the lasting gratitude of all concerned, either di-

rectly or indirectly, in nautical pursuits, by inventing the only instrument

that can securely guide the ship when far from land," and they should

not permit only " a fragment of the most perishable stone " " to mark but

for a few years longer the grave of Godfrey."

This appeal induced members of the Mercantile Association and others

to construct a suitable monument to Godfrey's memory.

•The subjects upon which ho made oral or written communications are as follows

:

The production of electricity from the animal body ; the production of electricity

ttom steam ; observations on Mower's pajnjron meteoroloKj'; e.xcossivo mortality of male
children ; effects of hot weather on infants ; causes opi-ratlve in chanKln^ the pro|>or-

tlons of the sexes at birth ; importance of phosphoric acid in aKrlculturo
;
phosphores-

cent lijcht produced in the diamond by friotion ; the (•oniix>un(l action of the mental
and optical faculties concerned in vision ; cultivation of cotton in the Northern Slates

;

rleaninK flax-tlbrt! for market ; extent of propagation of atmospheric vibrations prinluced

by explosions of powder ; manufacture of the suRar and syrup of sorKhiun ; imphtc,

or African sugar cane and cultivation of sorKhtun ; improvements iu Whitney's cotton

gin ; Itobblnl's procoM (br prcservinR wootl fr«»m decay by injecting into it vajxir of coal

tar ; remarks on the part takeu by the American rhllosophical ScM'iely In connection with

the Fmnkllu Institute, to establlNh Ntntlons for meti>oroloKieal observations ; eartluiuaku

of f>ctober20, 1H70, n'porte<l NovenUw-r i, 1H70, as to expanse over which shocks wcro

noted; lunar Influence on wet and <lry weather; ascription of the gradual translation

of the p(?ach-trvc belt southward on the Atlautio coast to the progressive removal of tho

forcau, causing ezpotura of th« fhilt treoi to tevore olimatlo llucluatluns.
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The closing paragraph of this interesting lecture is here cited as a fair

sample of its style and tone.

" I hope I have said enough to prove that for prosperity and security,

nations are mainly dependent upon the intellectual capacities and acquire-

ments of their citizens. We have never known or heard of one that has

not experienced its days of trial, and it cannot be supposed that our own
country, whose hills and valleys now rejoice in the possession of peace

and abundance, can always be exempt from calamity. If ever driven by
adverse fortune to fearful extremity, happy will it be for her, if, in that

day, like France at the crisis referred to, or like England—sustained dur-

ing her long and dreadful conflicts by the resources furnished through

her Watt—be rescued by her philosophers ! Let us, therefore, like

France, and the mighty people from whom we chiefly spring, use all our

efforts to foster and diS'use the arts and sciences, and to banish the word
impossibility from our vocabulary."

Dr. Emerson delivered an address, June 1, 1843, at Laurel Hill Ceme-
tery on the completion of an unostentatious monument erected to the

memory of Thomas Godfrey.

The reason for this tribute is stated in the address, substantially as

follows :

One day while an ingenious young man, Thomas Godfrey, a glazier, was

replacing a pane in a window on the north side of Arch street, opposite to

a pump, a girl after filling her pail placed it on the sidewalk. Turning to-

wards it he saw that the image of the sun was reflected from the window
into the bucket of water, and from it back to his eye.* This simple ob-

servation led him to study the law of the reflection of light, and to invent

a quadrant with speculums to take the distances of stars which he supposed

might be of service at sea. The same year, 1730, he had made his re-

flecting iustrument.f One was taken to the West Indies and used during

the voyage to ascertain the latitude. It was brought back to Philadelphia

before the end of February, 1731. The practical value of the instrument

was thus demonstrated.

Although James Logan, in May, 1732, described the mariner's quad-

rant constructed by Godfrey in a letter to the celebrated mathematician,

Dr. Edmund Halley, then President of the Royal Society of London, he

did not obtain credit for his invention. It is believed that Dr. Halley

* John F. Watson, in his " Annals of Philadelphia," states this incident somewhat
differently. According to his account, which seems to be accurate, Godfrey was glazing

at Stenton, the residence of James Logan, and noticed the reflection of the sun's image
from the window to a piece of fallen glass and from it to his eye. He immediately went
into Mr. Logan's library and took from the shelf a volume of Newton's works to con-

sult. Mr. Logan entered almost at the same time, and asked him the object of bis

search, and was much pleased with Godftey's ingenuity, and from that time became his

zealous friend.

In those days glazing was done by soldering the panes Into the frame work. Glaziers

were also plumbers, and did not paint.

+ He lent one to Joshua Fisher for trial in his surveys of the Delaware. See Watson's
" Annals of Philadelphia."
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suppressed Mr. Logan's letter, and communicated the description of God-

frey's quadrant to Hadley, a mathematical instrument maker in London,

who, after making slight mechanicjil changes in the instrument, obtained

a patent for it. In this way Godfrey's invention came to be unjustly

called ITadley's quadrant.

Dr. Emerson establishes Godfrey's right to priority of invention on the

testimony of James Logan, Benjamin Franklin, Peter Collinson and

others.

Thomas Godfrey was born in Bristol township, near Germantown, on

his father's farm of 150 acres, in 1704, and died in 1749, and was buried

there.* He was fairly educated, and was a member of Franklin's famous

Junto. He taught himself to read Latin.

Mr. John F. Watson, the annalist, convinced of the wrong done to God-

frey, sought his grave, ascertained the inscription which had become illegi-

ble on the gravestone, and in 1838, at his own expense, had the remains

with those of his wife, father and mother transferred to Laurel Hill

Cemetery.

The Mercantile Library Association and certain inhabitants of German-
town jointly contributed means to erect a monument to Godfrey, the

completion of which was the occasion of Dr. Emerson's address.

Possession of several hundred patrimonial acres in Kent county, Del.,

accounts for his attention to agricultural aftairs. He made numerous and

extensive experiments to ascertain the comparative value of different fer-

tilizers. He erected a building on Frankford creek, Philadelphia, in

which was manufactured, under the direct management of a Frenchman
named Jourdan, a fertilizer called Jourdan's phosphate. This product

was extensively used during several years. In 1844 or '45, two tons of Peru-

vian guano were brought to Philadelphia as a sample. At his suggestion he

and Ills friend, Mr. D. B. Cummins, purchased each a ton and introduced it

to the farmers of Delaware. On one of his farms he constructed a mill for

crushing bones by horse power. The work was imperfectly done ; but

by treating the crushed bones with sulphuric acid and mingling the pro-

duct with ashes and fine earth a fertilizer was produced which proved to

be a gcKxl substitute for Peruvian guano, and cost much less. By obser-

vation and experiment he ascertained, in 1849, that the delightful and pe-

culiar flavor of our so-called grass butter is due to the sweet-scented yer-

nal grass

—

Anlhoxanthum odoratum—which flourishes in pasture fields till

about the end of May, and upon which the cows feed. He obtained from

this sweet vernal grass an essential oil, and ascertained that it contains

benzoic acid, upon which its flavor depends ; and that a small tiuantity ot

benzoif^ acid admini.stered to a cow imparted to tiie butter nuide from her

milk llie Siime flavor it lias while sweet vernal grat>s forms part of her

feed.f He delivered appropriate addresses bofuro horticultural and agri-

• WatiKin'M " Aniiala of riiilailclphla."

fKco, I/vttcr, Oct. H\, l>mi, rrtiiii Dr. Kinomon to the Comnaimlonor of I>iitoi)ls. Rot>ort

of the ConunlMloiierori'alciits for Ihu year IMU, Fnrl li—AvrlcuUuro—pp. 372-76.
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cultural societies at several places in Delaware and Pennsylvania, and
published a pamphlet on the cultivation of cotton in the Middle States.

He edited Tlie Farmer's Encyclopedia and Dictionary of Rural Affairs, an

octavo volume of 1173 pages, illustrated by seventeen plates, which was
published by Carey & Hart, in 1844. In adapting it to American use. Dr.

Emerson added to the original English text about thirty per cent, of the

volume.

Although attentive to whatever related to agricultural improvements,

he was seriously interested in medical aftairs.

In 1845 the New Yorlc State Medical Society invited the medical insti-

tutions of the country to appoint delegates to meet in tlie city of New
York on the first Tuesday of May, 1846, and form a National Medical

Convention to devise measures to promote the common interests of the

medical profession and improve medical education. Many prominent
physicians, representing medical bodies in different parts of the United

States, were present. Dr. Emerson, one of the delegates from the Phila-

delphia Medical Society, was with them.

On organizing the meeting it was found that 183 delegates from medical

societies in sixteen of the twenty -nine States were duly accredited, and
that seventy-five of them were from New York. This partial and une-

qual representation led a delegate to propose that the Convention should

at once adjourn sine die. His proposition w^as not accepted. After due
deliberation ofticers were elected, and committees were appointed to pre-

pare a plan of organization, etc., and among them a committee to prepare

a code of medical ethics to govern the medical profession of the United
States. Dr. Emerson was appointed a member of it.

The several committees were instructed to report at a meeting of the

Convention to be held on the first Wednesday of May, 1847, in Phila-

delpliia.

The National Medical Convention met at the appointed time. May 5.

Of 239 delegates elected to it from twenty-two Stales, including the Dis-

trict of Columbia, 175 were present.

The committees appointed in New York presented their reports, which
were duly considered.

The Convention, by a resolution adopted May 7, became the American
Medical Association. The new organization elected officers, appointed

standing committees and adjourned to meet in Baltimore on the first

Tuesday of May. 1848.

Dr. Emerson participated in the creation of the American Medical

Association. In a note written by him on the cover of a copy of it, he
claims that the Code of Medical Ethics was compiled exclusively by Dr.

Isaac Hays and himself. The Association still holds its annual meetings,

always to the advantage of the medical profession, and is recognized as

authority on questions of medical policy in the United States.

Dr. Emerson was a member of its first Committee on Publication, 1847,

and served on till 1853 ; of the Committee on Medical Sciences, and con-

PROC. AMER. PHILOS. SOC. XXIX. 135. J. PRINTED JUNE 8, 1891.
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tributed to it? report of 1850, Vol. iii, pp. 91-94, " Observations on Vital

Statistics ;" of the Committee on Hygiene, 1851 ; and of tlie Committee

of Arrangements. 1855.

Dr. Emerson was elected a fellow of the College of Physicians of

Philadelphia, February, 1847. He never contributed to its Transactions.

He was elected a delegate from the College to the American Medical

Association in 1849, and in 1858 ; and to the National Quarantine and
Sanitary Convention in 1857, and 1858.

He was a member of the Academy of Natural Sciences of Philadelphia

from August, 1853 ; of the Philadelphia County Medical Society from

1857, of which he was President ; and of the Medical Society of the State

of Pennsylvania.

Dr. Emerson's medical practice from about 18S8 to 1840 was lucrative

and extensive. His interest in agricultural affairs, always notable, grad-

ually increased with the lapse of time, and his interest in medical affairs

gradually abated till he relinquished the practice about the year 1857.

Dr. Emerson, by invitation, began to live with Mr. Henry Seybert, at

No. 926 Walnut street, in May, 1856. Apartments in the house were

assigned to each proportionately. Dr. Emerson was the caterer, though

they did not mess at the same table, and kept a detailed account of the

household expenses which were periodically and equally shared. They
lived together in perfect harmony eighteen years—till Dr. Emerson died.

Mr. Henry Seybert and Dr. Emerson were warm friends. Their close

association is notable because their pursuits and aims in life were wide

apart. Their mental characteristics were quite different. They were alike

in condition. Both were unmarried, and both in easy circumstances. la

some respects their tastes and ways were the same, simple, economical.

Dr. Emerson had a working knowledge of botany, mineralogy, geology

and physics. Mr. Seybert had been educated in Paris, and trained in

the School of Mines to be a chemist and mineralogist, and after his re-

turn home did some good work. In these scientific paths they were con-

genial. But Mr. Seybert was deeply imbued with religious sentiment.

While he was in Paris mesmerism attracted public attention, and ho

became interested in spiritualism.

He had read that " it is easier for a camel to pass through the eye of a

needle than for a rich man to enter the kingdom of heaven." His con-

struction of this sentence made him unhappy. He was so much tor-

mented by the thought that all his attempts to lead a good life were use-

less as regards future existence because lie was rich, that ho consulted

pious men on the subject, and among them the Archbishop of Rouen.

By them he was assured that tlu* sentence was addressed to tho sinful rich

only, and not to those who gave of their goods liberally to tho poor.*

Whether his many charities wore prompted more by disinterested consid-

eration for others than by this assurance Is conjectural. Be this as it may,

• Obituary Notice of Ilenry Seybort, by Muuouro Hobliison. Road before the American
PhlloMphlcal Society, Oct 0, lh8S.
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Mr. Seybert was known for his charity and public spirit,* but most dis-

tinguished by his deep interest in a supposition or doctrine that after

death and disintegration of his body by natural decay or cremation, a

man's soul, wearing the carnal appearance of himself, may, at any time,

be made manifest to the living through the medium of specially endowed

persons, and in this manner communication with the world of spirits may
be held. In this modern spiritualism he was a staunch believer. Shortly

before his death he gave to the University of Pennsylvania $60,000 to

found a chair of philosophy, on condition that the University should

appoint a commission to investigate "all systems of morals, religion or

philosophy which assume to represent the truth, and particularly of mod-

ern spiritualism." f

While Mr. Seybert was engaged in the study of spiritualism. Dr. Emer-

son, who had no respect for his friend's belief, was occupied in endeavor-

ing to improve agricultural methods and in cultivating his several farms in

Delaware.

His mother, 3Ir8. Ann Hayes, died in 1862, aged 86 years. Her long

life was exemplary in every sense, unselUsh and continuously kind and

charitable. The positions occupied by her children are significant of the

mother's attention and care for their welfare. To her Dr. Emerson late

in life ascribed his first love for the British classical writers.

Society in Philadelphia was discordant at the outbreak of the great Re-

bellion, because the interests and affiliations of many of its residents were

in the South and with the rebels. Those persons were openly defiant,

threatening and at times belligerent. To determine if possible who were

and who were not to be trusted, a few loyal men held midnight conclaves

•Among acts which may be ascribed to his public spirit was Mr. Seybert's unsolicited

gift to the city. He sub.stituted a new for a good old clcK-k and bell which had long

well served to ring out the hours, joyful news as well as alarms, from the State House
steeple to very far-off dwellers in the city. Unexpectedly the sound of the Seybert bell

is comparatively very feeble, scarcely audible more than 500 feet in any direction during

the busy hours of the day, or at any time when there is a moderate breeze.

In the following humerous stanza, its author makes use of this circumstance to con-

trast the " clash and jingle" of St. Mark's chime of bells which greatly disturbed the

neighbors at the time :

" There's a bell whose swinging gives out no ringing.

And I hear no dinging in the State House yard ;

And where its rolling looks like tolling

I stand and tremble lest my hearing's hard ;

For, with steeple rocking and hammer knocking.

And people mocking,
I hear no more
The low dull mutter

Those dumb lips utter

Than the stone Washington before the door."

t Preliminary Report of the Commission appointed by the University of Pennsylvania
to Investigate Modern Spiritualism, in accordance with the bequest of the late Henry
Seybert (page 5). J. B. Lippincott Company, Phila., 1887.

Henry Seybert died March 3, 1883, aged 82 years.
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which ultimately resulted in the organization of the Union League of

Philadelphia, December 27, 1862, the members of which were pledged to

" unqualified loj'alty to the government of the United States and unwaver-

ing support of its eflForts for the suppression of Rebellion." *

Dr. Emerson, who was elected a member February 16, 1863, daily visited

the Union League and participated in its proceedings till the end of his life.

Dr. Emerson did not devote his time and thought exclusively to the

practice of medicine and agriculture. He was interested in questions of

political economy, social science. He translated the second edition of Le

Play's "Organization of Labor," a learned and valuable contribution to

the literature of the subject. This work, -the last from his pen, was pub-

lished in 1872.

He died very suddenly in his office, July 2, 1874, near the end of the 79th

year of age. His grave is next to that of Thomas Godfrey, Laurel Hill

Cemetery.

He bequeathed his ample estate, including several farms, which together

contain more than a thousand acres of arable land in Delaware, to his

kinsmen.

His long life was virtuously spent, and so far he was above the bulk of

mankind. Seemingly always under the influence of his early Quaker

training by his mother, never manifesting the least pretension to piety, or

solicitude about his future existence, his daily conduct was shaped in

obedience to the precepts of the Decalogue and of Christianity. Natur-

ally modest and considerate of the rights of others, he was never aggres-

sive. A dignified and courteous demeanor, varied attainments and the

easy flow of his conversation made him a welcome and frequent guest in

the society of good and cultivated people.

A genius for persistent labor never permitted his talents, which were

far above the average, to be idle. His career was marked by habitual in-

dustry and useful work rather than by special achievement in any of his

pursuits. Tiiough not a discoverer, or a great leader in science, his ex-

emplary conduct and benevolent labors entitle him to general approba-

tion, and his memory to our kindly respect.

Appendix.

A list of Dr. Qouverneur Emerson's publications :

"A Biographical Memoir of Dr. James Sykes, February, 1823." "Chap-

man's Journal of the Medical and Physical Sciences."

"Biographical Memoir of Dr. Samuel Powel Griffltts, 1827." "The
North American Medical and Surgical Journal."

"Medical Btatlstlcs, being a Series of Tables showing the Mortality in

* Twonty-flfth Annivenuiry of the orKunixiaionor the Union LeiiKUo of riilludelphlo,

Deoembcr 27, 1887. Pran of J. B. Ltpplncott Company, I'hllodclplila, IHSS.
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Philadelphia and its Causes." " The American Journal of the Medical

Sciences," November, 1827.

" Medical Statistics, consisting of Estimates relating to the Population

of Philadelphia, with its Changes as Influenced by the Deatlis and Births

during Ten Years, viz., from 1821 to 1830 inclusive." "The American

Journal of the Medical Sciences," November, 1881.

•'Vital Statistics of Philadelpliia for the Decennial Period from 1830

to 1840," "The American Journal of the Medical Sciences," July,

1848.

"Lecture on the Advantages Derived from Cultivating the Arts and

Sciences." By G. Emerson, M.D. Delivered before the Philadelphia Mer-

cantile Library Association, in the hall of the Musical Fund Society, De-

cember 8, 1839. Printed by A. Waldie, Philadelphia, 1840.

"An Address delivered at Laurel Hill Cemetery on the Completion of a

Monument Erected to the Memory of Thomas Godfrey, June 1, 1843."

By G. Emerson, M.D.
"The Farmer's Encyclopedia and Dictionary of Rural Affairs; em-

bracing all the most recent discoveries in agricultural chemistry, adapted

to the comprehension of unscientific readers, illustrated by numerous

engravings of animals, implements and other subjects interesting to the

agriculturist." By Cuthbert W. Johnson, Esq., F.R.S., Barrister-at

Law; Editor of the "Farmer's Almanac;" corresponding member of

the Agricultural Society of Edinburgh ; the Horticultural Society of Mary-

land, etc. Adapted to the United States, by Gouverneur Emerson. 8vo,

pp. 1173. Carey & Hart, Pliiladelphia, 1844.

"Address delivered before the Society for Promoting Agriculture of

the County of Philadelpliia, at their Annual Exhibition, at the Rising

Sun Tavern, October G, 1848." By Gouverneur Emerson, M.D. Henry

C. Clark, Printer, Philadelphia, 1849.

"An Address delivered before the Delaware Horticultural Society at

"Wilmington, on the 24th of September, 1851." By Gouverneur Emerson,

M.D.
"Report on the Agency of the Refrigeration Produced by Upward

Radiation of Heat as an Exciting Cause of Disease." " Transactions of

the American ^ledical Association," Vol. vi, 1853, pp. 139-152.

"An Address delivered before the Agricultural Society ofChester County,

Pa., September 17, 1853." By Gouverneur Emerson, M.D.

"An Address delivered before the Agricultural Society of New Cabtle

County, Del., at the Annual Exhibition held in Wilmington, September

12, 1855." By G. Emerson, M.D.

"An Address delivered before the Agricultural Society of Kent County,

Del., October 15, 1857." By G. Emerson, M.D., of Philadelphia.

"Results of Extensive Experiments in the Use of Superphosphate of

Lime, etc., communicated to the Agricultural Society of Kent County,

Del." By Dr. G. Emerson, February 2, 1859.

"Jourdan's Ammoniated Superphosphate of Lime ; its Nature and Uses ;
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•with directions to farmers for applying it to their crops, and observations

•which cannot fail to impart much useful practical information."

[There is conclusive evidence that this pamphlet -was written by Dr.

Emerson.]

"Cotton in the Middle States; with Directions for its Easy Culture." By
G. Emerson, M.D. Author of the "Farmer's and Planter's Encyclope-

dia," Philadelphia, 1862.

" Land Drainage." An address delivered before the Farmer's Club of

Kent County, Del., at Dover, January, 1872. By G. Emerson, M.D., of

Philadelphia. [Illustrated by a topographical sketch map of Kent county,

Del.]

"The Organization of Labor, in accordance with Custom and the Law
of the Decalogue ; with a summary of comparative observations upon
good and evil in the regime of labor, the causes of evil existing in the

present time, and the means required to effect reform ; with objections

and answers, difficulties and solutions." By F. Le Play, Senator (of

France), Inspector-General of Mines, Commissioner-General to the Uni-

versal Exposition (in Paris), of 1855, 1863 and 1867. Author of Des

Ouvriera Europeens and La Reforme Sociale.

•' Les politiques veulent en un etat bien r8gl^, plus des maitres des arts

mechaniques, que de maitres des arts libereaux." Richelieu (Testament

Polito).

Translated by Gouverneur Emerson, M.D., member of the American

Philosophical Society. From the French of the second revised and cor-

rected edition published at Tours, in 1870. Claxton, Remsen & Haffelfln-

ger, Philadolphw, 1872. 12mo, pp. 417.

Stated Meeting, Januarg S, 1891.

Present, 17 members.

Mr. Dudley in the Chair.

Correspondence was submitted and accessions to the Library

were announced.

A letter was received from Mr. L. Vossion, dated Philadel-

phia, December 20, 181)0, accepting membership.

A circular was received in regard to the celebration of the

eeventieth birthday of Prof. Rudolph Virchow, from the Com-

mittee on the same in Berlin.
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The report of the judges and clerks of the annual election

was submitted, and the following members were declared the

Officers and Council of the Society for the year 1891

:

President.

Frederick Fraley.

Vice- Presidents.

E. Otis Kendall, Dr. Ruschenberger, J. P. Lesley.

Secretaries,

George F. Barker, Daniel G. Brinton, Henry Phillips, Jr.,

George H. Horn.

Curators.

Patterson Du Bois, J. Cheston Morris, Richard Meade Bache.

Treasurer.

J. Sergeant Price.

Councilors [for three years).

Aubrey H. Smith, George R. Morehouse, Samuel Wagner,

William C. Cattell.

Councilor for two years^ in place of Dr. Daniel R. Goodwin^

deceased.

Dr. Charles S. Wurts.

Nominations for Librarian being in order, Mr. William P.

Tatham nominated Mr. Henry Phillips, Jr.; Prof. E. D. Cope
nominated Mr. Benjamin Smith Lyman.
The Secretaries presented a paper by Dr. J. Lindhal on a

skull of a Megalonyx leidii, n. sp., for the Transactions. On
motion, the communication was referred to a Committee of

three members, to be appointed by the President, to examine
and report upon.

(The President subsequently appointed Profs. Leidy, Lesley,

and Heilprin as such Committee.)
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Dr. J. Cheston Morris called the attention of the Society

again to the subject of Vital Molecular Yibrations:

Force is not motion, as Dr. ^McLaughlin puts it, but that which causes

motion or change in matter. While its true nature is unknown, the plie-

nomena of the various physical forces correspond so completely with un-

dulations or vibrations that they are recognized as such, the results of

impulses brought to bear upon matter capable of atomic vibration ; and

the tendency of modern thought is more and more towards considering

light, heat, electricity, chemical affinity and mechanic force as all of them

essentially only modifications of one and the same force. But when we
come to consider the phenomena of life, while we find that living bodies

are all composed of material atoms similar to those of the inorganic world,

another force or impulse seems to be at work suspending or reversing the

ordinary action of the physical forces. It is characterized by acting, as

they do, only under special conditions, viz., the presence of plasma or or-

ganizable matter, heat, oxygen, light, and a germ, itself the product of

previous life. Withdraw any of these—the ordinary phenomena of inor-

ganic matter present themselves. But whenever they are present, aa
organized form results which tends to follow the type of its patent forms.

Fresh particles of matter are taken up and others are discharged ; in other

words, we have the phenomena of growth, development, secretion, excre-

tion and of reproduction ; all the physical laws and properties of matter

are retained and followed, but they are subordinated to or coordinated with

those of another force, which we call vital, organic or germ force, with

its own laws as distinctly defined as those of chemistry or he.it. It is just

as unreasonable to deny the existence of the former as of the latter.

Hitherto the vibratory theory has only been applied to explaining physi-

cal phenomena. It remained for Dr. McLaughlin to extend its applica-

tion to vital phenomena, by showing how completely it explains the

phenomena of immunity from, and prevention of, infectious and con-

tagious diseases by the law of interference. I wish to call your attention

to a similar explanation of the phenomena of germ force and heredity by

the law of transference. If two weights are suspended at proper dis-

Uinces from a cord fastened transversely between two pillars, and a third

weight is similarly susiwuded between them, and motions imparted pcr-

IHjndicnlarly to each other to the two outer weights, these motions will be

80 transferred to the third weight as to cause it to describe a series of

curves resulting frou» the impuLses irausmilled ; or if a i)owder be dusted

over H square tin plate, and the edge of the latter be touched at certain

nodal points, the powder will armnge itself in certain lines and geometric

figures. Is not ibis precisely what hap|)ens when the germ-cell and sperm-

cc'U, the molecules of each vlbratiug in accordance with the impulses im-

presHed upon it, unite in the production of the new germ, which iu turn

vibrates in accordance with thcHO impulse's, and proceeds acconlingly to

arrange und develop frctth luolvculus, foruts and figures similar to its
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antecedents ? In this way we have the explanation of the germ resulting

only as the haruiouic product of suitable vibrations—of the hereditary

transmission of qualities—and of the variations from type which occa-

sionally occur. We have also the explanation of the cessation when life

vibrations shall have been exhausted or transmuted into other forms of

life itself, or so-called death. We have also the explanation of the perio-

dicity of many, if not all, of the functions of living bodies, both in health

and disease. Likewise, we have an explanation of the effects of drugs on

certain organs and functions. To say "that opium produces sleep on

account of its somniferous tendency" is to veil our ignorance very thinly.

But, if we suppose that nerve tissue has a certain vibration, so differing

in period from that of the morphia molecule which we introduce into the

blood, that until the latter is eliminated or changed the nerve vibrations

are modified or suspended, we can form a much more rational conception

of the effect of opium. So also with the selection of appropriate fo'od

from a common plasma by different organisms, and also from the blood

by the various organs and structures of the body. In fact, a new field is

opened to biologists, naturalists, physiologists and physicians whose limits

are at present far beyond our ken.

New nominatioa No. 1217 was reail.

The Committees appointed at last meeting, of which Dr.

Cope and Mr. Biddle were respectively Chairmen, were con-

tinued.

And the Society was adjourned by the presiding member.

Stated Meeting^ January 16, 1S91.

Present, 73 members.

President, Mr. Fraley, in the Chair.

Correspondence was submitted and accessions to the Library

were reported.

Mr. L. Vossion and Prof. G. S. FuUerton took their seats.

A circular was received from the Museo de la Plata, Argen-

tine Kepublic, requesting exchanges, also sending one of its

publications.

Letters of acknowledgment were received from the Geologi-

cal Survey of India, Calcutta (131, 132, 133); Taschkent

PROC. AMEU. PUILOS. 80C. XXIX. 133. K. PRINTED JUNE 10, 1891.
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Observatory, Taschkent, Russia (131, 132, 133); K. K. Geolo-

gische Keichsanstalt, Drs. Friederich Miiller, Dionys Stur,

Vienna (131, 132, 133); Naturwissenschaftliclie Verein des

Eeg.-Bez., Frankfurt a. O. (131, 132, 133); Mr. Joseph Prest-

wich, Sboreham, Kent, England (127, 128, 129, 130); Chicago

Academy of Science, Chicago (130, 131, 132, 133),

Accessions to the Library were received from the Academic

K. de Belgique, Bruxelles; Naturwissenschafthche Verein des

Eeg.-Bez., Frankfurt a. O. ; Verein fiir Erdkunde, Halle a. S.

;

Pbysikalische-Medicinische Societal, Miinchen ; Prof. Ferdi-

nando Bosari, Naples; R. Accademia dei Lincei, Rome; Osser-

vatorio Astronomico, Turin; Society de Geographic, Lille;

Commission des Annales des Mines, Redaction "Cosmos,"

Paris; R. Astronomical Society, Editors of the "Geological

Magazine," "Kature," London; Prof. George M. Dawson, Ot-

tawa, Canada ; Museum of Comparative Zoology, Harvard

University, Cambridge, Mass. ; American Statistical Associa-

tion, Boston ; Editors of " American Journal of Science," Yale

College, New Haven ; University of State of New York,

Albany ; New York Historical Society, New York ; Franklin

Institute, Engineers' Club, College of Pharmacy, Editors of

the " Homoeopathic Physician," " Medical and Surgical Re-

porter," " Medical News," American Baf Association, Mer-

cantile Library, Messrs. J. E. Ives, Henry Phillips, Jr., Phila-

delphia ; U. S. Naval Institute, Annapolis ; Johns Hopkins

University, Editors of " American Journal of Philology,"

" American Chemical Journal," Baltimore ; Department of

State, U. S. Naval Observatory, Smithsonian Institution, An-

thropological Society, Hydrographic Office of U. S. Navy,

Prof. Albert S. Gatschet, Washington, D. C. ; Public Library

of Cincinnati ; Musce de la Plata.

The stated busineJ'S of the meeting was then taken up, and,

on motion, the Society resolved to proceed to the election of

Librarian for the ensuing year. It was resolved to conduct

the same by ballot, and that the polls should remain open

thirty minutes, during which the Society took a recess to en-

able the members present to dcpo.sit their votes.
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J. Sergeant Price, Esq., and Dr. Persifor Frazer were ap-

pointed by the Chair as tellers to conduct the said election
;

who, after the polls had been closed, reported to the President

that Mr. Henry Phillips, Jr., had received 39 votes, and Mr.

Benjamin Smith Lyman, 31 votes; whereupon the President

declared Mr. Henry Phillips, Jr., to have been duly elected

Librarian of the Society for the ensuing year.

[Secretary Phillips being present and not voting.]

On motion, the President was authorized to appoint at his

leisure the Standing Committees of the Society, which he sub-

sequently selected, as follows

:

Finance.

William B. Rogers, Philip C. Garrett, Charles S. Wurts.

Hall.

J. Sergeant Price, William A. Ingham, Charles A. Oliver.

Publication.

Daniel G. Brinton, George H. Horn, Samuel Wagner,

Patterson DuBois, Horace Jayne.

Library.

Edwin J. Houston, William V. McKean, William John Potts,

Jesse Y. Burk, William H. Greene.

The Committee on the Paper of Dr. J. Lindahl reported the

same to be worthy of publication, which was so ordered, and

the Committee was discharged.

Prof. Cope's Committee and Mr. Arthur Biddle's Committee

reported progress and were continued.

Pending nomination. No. 1217, and new nominations, Nos.

1218 and 1219, were read.

And the Society was adjourned by the President.
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Stated Meeting^ February 6^ 1891.

Present, 17 members.

President, Mr. Fraley, in the Chair.

Correspondence was submitted and accessions to the Library

were announced.

The President announced the death of Hon. George Ban-

croft (January 17, 1891), set. 91, and, on motion, was author-

ized to appoint a suitable person to prepare the usual obituary

notice. Prof. J. Bach McMaster was subsequently appointed.

Pending nominations 1217, 1218 and 1219 were read,

Mr. Arthur Biddle presented a report from the Committee

on the Etting Bequest, recommending that the Society decline

to take any pan in the litigation arising out of the caveat

filed to the last two codicils of the will of F. M. Etting, de-

ceased, now pending, and that the Society decline to act as

Trustee under said will.

On motion of Mr. Horner, the report was accepted.

On motion of Dr. Morris, the Society declined to litigate

under the caveat to the last two codicils now pending.

On motion of Mr. Horner, the Society declined to accept

the trust.

On motion of Mr. Biddle, the Secretaries were requested to

notify the executors of the action of the Society.

And the Society was adjourned by the President.

Stated Meeting, February W, 1891.

Presont, 12 members.

Mr. William A. 1^QHAM in the Chair.

t

The death of Prof. Alexander Winohell, Ann Arbor, Mich.,

February 18, 1891, ast. 72, was rej)orted.
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Correspondence was submitted and accessions to the Library

were reported.

The Free Public Library, Jersey City, was placed on ex-

change list to receive Proceedings.

The Library Committee reported suggestions to facilitate

the replacing of the books on the shelves in the Society's Li-

brary ; that the Library room should be finished ; that book-

cases to contain works of reference should be placed in the

meeting room, and that the Society should appropriate $500

for the purchase of new books.

After this latter recommendation had been presented, a

letter was read from the Treasurer requesting that no appro-

priation should be made for that purpose for the present, giv-

ing his reasons for the same.

The Committee's recommendation was postponed for the

present.

The minutes of the Board of Officers and Council were sub-

mitted.

Pending nominations Nos. 1217, 1218 and 1219 were read,

spoken to, and balloted for, and No. 2187, Commander F. M.

Green, U. S. School Ship Sarato'ja^ was declared elected a

member of the Society.

And the Society was adjourned by the presiding member.

Stated Meeting^ March 6, 1891.

Present, 19 members.

President, Mr. Fralky, in the Chair.

Correspondence was presented and donations to the Library

reported :

A letter from Theodore Turrettini (Geneva, February 8,

1891) accepting membership.
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A circular in relation to the formation of State library

associations.

A circular in relation to the Fifth International Geographi-

cal Congress to be held in Washington, August 26, 1891.

A circular from the Society of Borda, Dax, announcing the

death of M. Henry du Boucher, a former President.

A circular from I'Acadt^mie des Sciences, etc., de Belgique,

announcing the death of Lieut.-General J. B. I. Liagre, its

Permanent Secretary.

A letter from K. Brabbee (Yienna YIII, Kochgasse 27)

enclosing a specimen of his new method of reckoning.

A letter from Dr. Antonio Del Bon (Padua) in relation to

Prof. P. E. Chase's paper on " English and Sanskrit Koot-

analogues."

Letters from August Tischner (Leipzig) on " The Celestial

Phenomena," " The Movements of the Sun in Space," " The

Movements of the Planets," " The Solar System " and " The

Elements of the Elliptic Orbits."

A paper by Dr. D. G. Brinton entitled " Some Vocabularies

from the Musquito Coast " was presented.

Dr. J. Cheston Morris presented a pamphlet entitled

" Tepeu " (by Dr. Thomas E. Pickett), on the hypothetical

migrations of the Morbus Americanus, upon which he made

some remarks, referring to the account given by Josephus of

the evils caused the Jewish youth by the entrance of the

Midianitish women into the Hebrew camp.

Dr. J. Cheston Morris made some remarks on " Hebrew

Phonetics," and was followed by Prof. J. P. Lesley upon the

same subject.

Prof. Lesley made some remarks on a report by Mr. John

Fulton (Johnstown, Pa.) on the diminution of the supply of

natural gas and its ratio.

Dr. Morris called attention to the case of the miners recently

entombed at Jeanesville, Pa., for nineteen days almost without

food. "They wore found in a breast near where they had

l)een working. The water from an abandoned mine at a much
higher level, estimated at 145 feet, had entered the mine and
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imprigoned them. This is the longest period ia the history of

mining in Pennsylvania of preservation of life under such cir-

cumstances. And in this connection it may be also well con-

sider that in no case on record has an attempt at cannibalism

been made by the sufferers. This fact should be placed to the

credit of a class of men too often unjustly despised and

maligned. When these men were borne alive from the mine,

the whole crowd of bystanders accompanied them to the tem-

porary hospital singing the doxology.

" The level of the water m abandoned mine dropped slowly,

day by day, in consequence of pumping incessantly, at rates

varying from two to fourteen feet."

New nominations Nos. 1220, 1221 and 1222 were read.

The Committee on Improved Accommodations reported

progress.

Prof. Cope, from the Committee appointed December 19,

1890, to consider the improvement of the Proceedings of the

Society, presented a report.

Considerable discussion took place upon the same, and the

following resolution was adopted, nem. con. :

Resolved, That the Report and Resolutions accompanying be recom-

mitted to the same Committee, and the Committee be continued in order lo

obtain fuller data as to the matters therein referred to ; and the Committee

be instructed to present its Report at the first meeting of the Society in

May, 1891 (May 1).

On motion, the Society

Resolved, That the Treasurer, J. Sergeant Price, Esq., be authorized

and directed to give notice to the City of Philadelphia to quit the rooms in

the building of the Society now occupied by it for the use of the courts and
its officers, at the end of the present tenancy, viz., on the 1st of July, 1891.

And the Society was adjourned by the President.
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Stated Meeting, March W, 1891.

Present, 3 members.

Dr. J. Cheston Morris in the Chair.

Correspondence was submitted as follows

:

Letters of envoy were received from the Minist^re des Tra-

vaux Publics, Paris ; Meteorological Office, London.

Letters of acknowledgment were received from Royal So-

ciety of Victoria, Melbourne, Australia (131, 132, 133) ; Mr.

Samuel Davenport, Adelaide, Australia (130) ; Royal Society of

N. S. Wales, Sydney, Australia (131, 132, 133) ; Tokyo Anthro-

pological Society (131, 132, 133); Socictc R. des Sciences,

Upsal, Sweden (130, 131, 132, 133, and Trans, xvi, 3); Friesch

Genootschap, Leuwarden (133); R. Accademia degli Agiati,

Rovereto, Austria (129, 130, 132, 133); Prof Hermann Rol-

lett, Vienna (129, 130, 132, 133) ; Prof. Hauer, Vienna, Aus-

tria (132, 133); Naturwissenschaftliche Wochenschrift, Berlin

(131, 132, 133); K. Bibliothek, Berlin (131, 132, 133); Natur-

forschende Gesellschaft, Eraden (131, 132, 133); Prof E.

llcjeckel, Jena (131, 132, 133); Dr. Julius Platzmann, Leipzig

(131) ; Verein fur Vaterliindische Naturkunde, Stuttgart (131,

132, 133); Am. Geog. Society, New York (131); Mr. L.

Vossion, Philadelphia (131, 132, 133, 134); Denison Scientific

Association, Granville, O. (131, 132, 133); Michigan State

Library, Lansing (131, 132, 133, 134); Museo National de

Buenos Aires (125, 126, 127, 128, 129, 131, 132, 133).

Letters of acknowledgment (134) were received from Mr.

J. M. Le Moine, Quebec; Toronto University Library, Cana-

dian Institute, Sir Daniel Wilson, Toronto; Geological Survey,

Ottawa ; Maine Historical Society, Society of Natural Flistory,

Portland, Me.; New Hampshire Historical Society, Concord;

Dr. C. N. Hitchcock, Hanover, N. H. ; Amherst College,

Boston Society of Natural History, Mass. Historical Society,

Athenajum, Messrs. T. M. Drown, Robert C. Winthrop, S. P.
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Sharpies, Boston ; Museum of Comparative Zoology, Profs. A.

Agassiz, Robert N. Toppan, Cambridge ; The Essex Institute,

Salem ; American Antiquarian Society, Worcester ; Free Pub-

lic Library, New Bedford ; Mr. James B. Francis, Lowell

;

Prof. Pliny Earle, Northampton, Mass. ; Nevv Haven Colony

Historical Society ; Connecticut Historical Society, Hartford
;

Mr. George F. Dunning, Farmington, Conn.; New York State

Library, Albany ; Hamilton College, Clinton ; Profs. T. F.

Crane, J. M. Hart, B. G. Wilder, Ithaca; Vassar Brothers' In-

stitute, Poughkeepsie ; Rochester Academy of Science ; Li-

brary of U. S. Military Academy, West Point; The Oneida

Historical Society, Utica, N. Y.; New York Hospital, Uni-

versity of the City of New York, Dr. John J. Stevenson,

Columbia College, Gen. Henry L. Abbot, Meteorological Ob-

servatory, American Museum of Natural History, New York

;

New Jersey Historical Society, Newark ; Free Public Library,

Jersey City ; Prof. C. A. Young, Princeton ; Mr. Isaac C.

Martindale, Camden, N. J. ; Dr. Robert H. Alison, Ard-

more ; Mr. Burnet Landreth, Bristol ; Dr. Martin H. Boy6,

Coopersburg ; Mr. Eckley B. Coxe, Drifton ; Drs. Traill Green,

J. W. Moore, Thomas C. Porter, Easton ; Mr. Andrew S.

McCreath, Harrisburg ; Haverford College ; Drs. Allen C.

Thomas, Isaac Sharpless, Lyman B, Hall, Haverford College;

Mr. J. N. Fulton, Johnstown; Linnean Society, Lancaster;

Mr. P. F. Rothermel, Linfield ; Messrs. Heber S. Thompson,

P. W. Sheafer, Pottsville; Mr. M. Fisher Longstreth, Sharon

Hill; Lackawanna Institute of History and Science, Scran-

ton ; Philosophical Society, Messrs. Washington Town.send,

Philip P. Sharpies, West Chester, Pa.; Library of the Penn-

sylvania Hospital, Engineers' Club of Philadelphia, Phila-

delphia Library, Wagner Free Institute of Science, Zoologi-

cal Garden, Franklin Institute, Academy Natural Science,

Messrs. John Ashhurst, Jr., Andrew A. Blair, Charles Bul-

lock, Edwin J. Houston, S. Castner, Jr., Thomas M, Clee-

mann, C. S. Dolley, Samuel Dixon, Patterson Du Bois, Fred-

erick Fraley, Persifor Frazer, George Friebis, George S. Fuller-

ton, Horace Howard Furness, H. D. Gregory, F. A. Genth,
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Fred. A. Genth, Jr., Edward Hopper, W. A. Ingham, William

W. Jeflferis, W. W. Keen, J. P. Lesley, John Marshall, Geo.

E. Morehouse, James T. Mitchell, E. Y. McCaulej, Charles

A. Oliver, J. Sergeant Price, Robert Patterson, William Pep-

per, Henry Phillips, Jr., Franklin Piatt, C. N. Peirce, W. S.

W. Ruschenberger, Henry Reed, Theo. D. Rand, James W.
Robins, L. A. Scott, Benjamin Sharp, Albert H. Smyth, Au-
brey H. Smith, H. Clay Trumbull, Samuel Wagner, William

H. Wahl, Henry Willis, Mrs. Helen Abbott Michael, Phila-

delphia
; Rev. F. A. Muhlenberg, Reading, Pa. ; U. S. Naval

Institute, Annapolis; Peabody Institute, Maryland Institute,

Maryland Historical Society, Baltimore, Md. ; Bureau of

Ethnology, U. S. Geological Survey, Smithsonian Institution,

U. S. Signal Office, U. S. Naval Observatory, Surgeon-

General's Office, Anthropological Society, Patent Office, Rt.

Rev. John J. Keane, Messrs. Charles A. Schott, H. Haupt,

Albert S. Gatschet, Garrick Mallery, W. Strong, Washington,

D.C. ; Prof. J. C. White, West Virginia University, Morgan-

town, W. Va. ; University of Virginia, University of Virginia

P. O. ; Mr. Jed. Hotchkiss, Staunton, Va. ; EUiott Society

of Science and Art, Charleston, S. C. ; Georgia Historical

Society, Mr. William Harden, Savannah, Ga. ; University

of Alabama; Denison Scientific Association, Granville; Cin-

cinnati Society Natural History, Cincinnati Observatory

;

Rev. Henry S. Osborn, Oxford ; Dr. E. W. Claypole, Akron,

O. ; Dr. Robert Peter, Lexington, Ky. ; Athena3um, Colum-

bia, Tenn. ; University of Tennessee, Knoxville, Tenn. ; Uni-

versity of Illinois, Champaign, 111.; The Newberry Library,

Chicago, 111.; Dr. John L. Campbell, Crawfordsville, Ind.
;

State Historical Society of Wisconsin, Madison ; Prof. J. C.

Branner, Little Rock, Ark. ; Col. William Ludlow, Gen. W.
F. Raynolds, Detroit; Prof. Alexander Winchell, Ann Arbor,

Mich.; Colorado Scientific Society, Denver; Kansas State

Historical Society, The Kansas Academy of Science, Topoka
;

Observatorio Astrontanico National Mexicano, Tacubaya,

Mexico.

Accesnons to the Library were reported.
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Pending nominations 1220, 1221, 1222, and new nomina-

tions 1223, 1224, 1225 and 1226 were read.

And the Society was adjourned by the presiding member.

Stated Meeting, April S, 1891.

Present, 13 members.

President, Mr. Fraley, in the Chair.

Correspondence was submitted.

Accessions to the Library were reported.

Prof. Lesley read an obituary notice of the late Peter W.
Sheafer (b. March 31, 1819; died at Pottsville, March 26,

1891).

The death of Dr. Thomas B. Reed was announced (Phila-

delphia, April 1, 1891, set. 59).

Prof. Lesley read a paper " On An Important Boring

Through 2000 Feet of Trias in Eastern Pennsylvania," which

was followed by some remarks on the subject by Mr. B. S.

Lyman.

Pending nominations, Nos. 1220, 1221, 1222, 1223, 1224,

1225 and 1226 were read.

The report of the Trustees of the Building Fund was pre-

sented.

And the Society was adjourned by the President.

Stated Meeting, April 17, 1891.

Present, 13 members.

President, Mr. Fraley, in the Chair.

Correspondence was submitted as follows

:

A letter was received from the American Consul General,

Melbourne, Australia, asking the Society to participate in a
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scientific expedition to the Solomon Islands and other places,

with a view of collecting ethnological and anthropological

specimens.

A circular was received from the Royal Society of New
South Wales, oflfering its medal and money prize, for the best

communication containing the results of original research or

observation upon scientific subjects.

An invitation Avas received from the Hungarian Committee

to attend the Second International Ornithological Congress,

which will be held in Budapest at Whitsuntide, 1891.

Letters were received from the Societc Hongroise de Geog-

raphic, and from the "Journal of Comparative Neurology,"

Cincinnati, Ohio, asking for exchanges, which were so ordered.

Letters of envoy were received from the Royal Society of

New South Wales, Sydney; Musce Teyler, Haarlem; Neder-

landsche Letterkunde, Leiden ; Minist^re de I'lnstruction

Publique, Paris ; Bath and West and Southern Counties So-

cieties, Bath, England ; Royal Statistical Society, London ; Mr.

Frank Vincent, New York ; Department of the Interior,

Smithsonian Institution, Washington, D. C.

Letters of acknowledgment were received from the Tokyo
Library (131, 132, 133); Universitt^ Royale, Lund, Sweden

(130, 131, 132, 133); Physikalisch-Medizinische Societiit, Er-

langen (131, 132, 133); K. Siichs. Alterthumsverein, Dresden

(131, 132, 133); Oberhess. Gesellschaft fiir Natur- und Heil-

kuude, Giessen (131, 132, 133); Prof. Otto Bottlingk, Leipzig

(131, 132, 133); K. K. Sternwarte in Prag (130); Museum
d'Histoire Naturelle, Strasburg (131, 132, 133); Naturfor-

schende Gesellschaft, Schweiz. Naturforsch. Gesellschaft, Bern

(131, 132, 133); Biblioteca Nazionale Centrale, Firenze (131,

132, 133); R. Comitate Geologico D'ltalia, Rome (131, 132,

183).

Mr. R. Afeade Bache read a paper on " Possible Steriliza-

tion of City Water," which was followed by a discussion.

Pending nominations 1220, 1221, 1222, 1223, 1224, 1225

and 1226, and new nominations Nos. 1227, 1228 and 1221)

were read.

And the Society was adjourned by the President.
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Stated Meeting, May 7, 1891.

Present, 13 members.

President, Mr. Fraley, in the Chair.

Letters of envoy were received from the K. Akademie der

Wissenschaften, Vienna, Austria ; Soci(ite des Sciences Natu-

relles et Archeologiques de la Creuse, Gueret, France.

Letters of acknowledgment were received from the Natnr-

historische Gesellschaft, Hanover, Prussia (131, 132, 133); R.

Accademia dei Lincei, Prof, G. Sergi, Rome (131, 132, 133);

Marquis Antoine de Gregorio, Palermo, Sicily (131, 132, 133);

Soci^td Nationale des Sciences Naturelles et Matheujatiques,

Cherbourg, France (131, 132, 133); Societe des Sciences Nat-

urelles et Archeologiques de la Creuse, Gueret, France (131,

182, 133); Prof. Leon de Rosny, Paris (131); Societe Aca-

demique, Troyes (131, 132, 133) ; Society Polymathique de

Morbihan, Vannes (131, 132, 133); Sir J. W. Dawson, Mon-

treal (131:); State Library of Massachusetts, Boston (134);

Prof. Elihu Thomson, Swampscott, Mass. (134-).

At request of the Kg. Norske Videnskabers Selskab,

Throndhjem, Norway, it was placed on list to receive Pro-

ceedings from 131.

The following societies were placed on the exchange list to

receive Proceedings from No. 13 L

:

K. Siichs. Meteorologische Institut, Leipzig ; K. Siichs.

Sternwarte, Leipzig ; Academie des Sciences, etc., Angers,

France; Schlesische Gesellschaft fiir Vaterliindische Kultur,

Breslau, Germany; Socitita Italiana delle Scienze (5 Piazza

S. Pietro in Vincoli), Rome, Italy; Naturwiss. Verein, Re-

gensburg, Germany ; Bureau fiir Wetter Prognose, Leipzig,

Saxony ; Naturhist. Landes - Museum, Klagenfiirt, Austria
;

Societe Geologique de Normandie, Havre, France.

An engraved portrait of the late Prof. Von Rath was pre-

sented by his widow.

The following deaths of members were announced :

Rev. S. S. Lewis (Cambridge, England), March 31, 1891.
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Dr. John LeConte (Berkeley, Cal), April 29, 1891, set. 73

(b. Dec. 4, 1818).

Dr. Joseph Leidj (Philadelphia), April 30, 1891 (b. Sept.

9, 1823).

Oq motion, the President was authorized to appoint suitable

persons to prepare the usual obituary notices of Dr. Leidy and

Dr. LeConte.

Prof. Lesley read a paper on " Artesian Wells in Philadel-

phia, Norristown, Montgomery and Delaware Counties," with

notes by Prof. Oscar C. S. Carter.

Prof. Lesley presented a paper by Prof. Oscar C. S. Carter

on " The Feldspar Bed in the Laurentian Gneiss near Lafay-

ette Station."

Mr. Holman made an oral communication in relation to a

new microscope, lately invented by him, by which objects dis-

tant from its front lens over two and a half feet could be

readily examined in their habitat. For example, at that dis-

tance a salamander of a few inches in size would appear some

thirty inches in length, and its whole circulation of blood

would be plainly visible. The instrument uses a photographic

lens as an object glass, and is really a short-focus telescope.

Pending nominations Nos. 1220 to 1229 (inclusive) were

read.

Mr. J. Sergeant Price, the Treasurer, having reported to the

Society that he had received through its attorney, Mr. John

H. Harjes, of Paris, the sum of three thousand eight hundred

and fifty-five dollars and forty-two cents, the full amount of

the legacy of twenty thousand francs (at the exchange of 5.18f

francs per docia) given to it by the will of the late Mr. Au-

guste Carlier, of Paris, a member of our Society, submitted

the following resolutions, which were unanimously adopted

:

Jtesolved, That tlie tlmnks of the Society be returned to Mr. Louis Vos-

sion, the French Consul at IMiilatlolphia, for his aid in preparing the

necessary papers and certificates therein for presenting our claim for said

legacy to Mr. P. MasHion, of Paris, the Executor of Mr. Auguslo Carlier ;

he as a member of our Society declining to make any charge therefor for

fees and expenses.
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Resolved, That the thauks of the Society be returned to Mr. John H.

Ilarjes, of the linn of Messrs. Drexel & Co., for his valuable services as

our representative in Paris, in obtaining from Mr. P. Massion, the Execu-

tor of Mr. A.uguste Carlier, the legacy of twenty thousand francs given

to us by his will and remitting the same to us without any charge for the

time and care given to our interests, which acts of kindness are highly

appreciated bj' the Society.

The Committee on Extended Accommodations reported

progress.

The deferred business being in order, the report of the

Committee submitted March 6, 1891, was taken up.

Prof. Cope moved that the consideration of the same be post-

poned until the next regular meeting of the Society, and that

notice thereof should be placed upon the meeting postal-

cards.

Mr, Price moved, as a substitute and amendment, that the

consideration of the report should be postponed until the first

regular meeting in November, 1891.

The amendment, being put to a vote, was declared carried.

The resolution as amended was then unanimously adopted.

And the Society was adjourned by the President.

Stated Meeting, May 15, 1891.

Present, 19 members.

President, Mr. Fraley, in the Chair.

Correspondence was submitted as follows : A circular was

received from the Observatorio de San Fernando announcing

the death of the Director of the Observatory, Sr. D. Cecilio

Pujazon.

Letters of envoy were received from the K. Siichsische

Gesellschaft der Wissenschaften, Leipzig ; Royal Statistical

Society, London.
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Letters of acknowledgment were received from the Linnaean

Society of New South Wales, Sydney (130) ; Rhode Island

Historical Society, Providence (134) ; Prof. O. N. Rood, New
York Academy of Sciences (134); Dr. Morris Longstretb,

Messrs. John R. Baker, J. S. Harris, George de B. Keim,

George Stuart, College of Pharmacy, Philadelphia (134);

State Librar}' of Pennsylvania, Harrisburg (134); Mr. John

F. Carll, Pleasantville (134); Prof. J. T. Rothrock, West

Chester (134) ; Wyoming Historical and Geological So-

ciety, Wilkesbarrt^ (134); Signal Office, Washington (131,

132, 133, and Transactions xvi, 1, 2, 3); Leander Mc-

Cormick Observatory, University of Virginia (134) ; Denisoa

Scientific Association, Granville, O. (134) ; Davenport Acad-

emy of Sciences, Davenport, Iowa (134); Observatorio Na-

cional de Tacubaya^ Sociedad Cientifica " Antonio Alzate,"

Mexico (134); Museo Michoacano, Morelia ; Bishop Crescen-

cio Carrillo, Merida, Yucatan (134).

Dr. Ruschenberger read an obituary notice of the late Dr.

Gouverneur Emerson.

The death of Julius E. Hilgard (Washington, D.C.), May 2,

1891, was announced.

The President reported that he had appointed Dr. Ruschen-

berger to prepare the obituary notice of the late Dr. Leidy,

and Prof. Barker that of the late Dr. LeConte (Berkeley,

Cal.).

Mr. R. Meade Bache read a paper entitled " A Fragment of

Objectionable University-Extension Teaching."

The minutes of the Board of Officers and Council were sub-

mitted.

Pending nominations Nos. 1220, 1221, 1222, 1223, 1224,

1225, 122(3, 1227, 122a and 1229 were read, spoken to and

balloted for.

At the call of Committees, Prof, E. J. Houston, Chairman,

reported a minute of resolutions adopted at the last meeting

of the Committee on Library, but the hour of 10 P.M. having

arrived, after which, by the laws of the Society (Chapter i.x,

§ 6), it is not permitted to take up new business, the cousidera-
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tion of the Report and the matters therein contained, was

postponed, on motion, to an adjourned meeting of the Society

to be held at its Hall on May 29, 1891, at 8 P.M.

Secretaries Barker and Brinton, the tellers appointed to

conduct the balloting for members, reported the following to

have been duly elected members:

2188. Dr. Rene Gregory, Leipzig.

2189. I'rof. Henry W. Spangler, University of Pennsylva-

nia, Philadelphia.

2190. Prof. A. de Quatrefages, Membre de I'lnstitut, Paris,

France.

2191. Sir Robert S. Ball, Astronomer Royal for Ireland,

Dublin.

2192. Prof. Charles E. Munroe, Newport, R. I.

2193. Right Rev. William Stubbs, LL.D., D.D., Bishop ot

Oxford, England.

2194. Dr. E. T. Hamy, Conservator du Mus^e du Louvre,

Paris, France.

2195. Prof. Jules Oppert, Mem])re de I'lnstitut, Paris,

France.

2196. J^rof. Gaston Maspero, Paris, France.

And the Society was adjourned by the President.

An Adjourned Meeting was held May 29, 1891.

Present, 11 members.

President, Mr. Fraley, in the Chair.

The President stated the object of the meeting.

Prof. Edwin J. Houston, Chairman, read the following ex-

PUOC. AMEU. I'HII-OS. SOC. XXIX. 135. M. PUINTED JUNE 11, 1891.
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tract from the minutes of the last meeting of the Committee

on Library :

The Library Committee respectfully reports to the Society that it is

unable to understand the plans of the Committee on Extended Accom-
modations as regards the general character of the new bookcases to be

furnished, their location, number and size.

The Library Committee cannot intelligently carry on the work dele-

gated to it by the Society, unless its duties and those of the Committee on

Extended Accommodations be clearly defined by the Society.

A general discussion took place, and the Chairman of the

Committee on Extended Accommodations explained the work

and the plans of the Committee.

Prof. Houston stated the points at issue to be three, viz.

:

1. Does the Society desire all its books to be placed in the new Library

room ? or,

2. Does it wish any in the North room ? or,

3. Does it wish any in the Meeting room.

On motion of Dr. Morris it was, nem. con. :

Resolved, That the stock of publications issued by the Society shall

be placed in a portion of the North room.

On motion of Dr. Hayes it was, nem. con.

:

Resolved, Tliat tlie Committee on Extended Accommodations be di-

rected to locate and constrtict cases for books, and cabinets, in accordance

with plans to l>e approved of by the Library Committee.

On motion of Prof. Smyth it was, nem. con.

:

Resolved, That Daniel 6. Brinton and Henry Phillips, Jr., and eacli of

them, be apiM)inted delegates to represent tliis Society at the meeting at

Moscow, tills year, of the Congres International d'Anlliropologie ct Arclio-

ologie Prehistoriqucs. provided tliat the said apiM)intmcnt shall entail no

expense whatever upon the Stu-ieiy.

And the Society was mljounied by tlie President.
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Notes on Calospasta Lee.

By George II. Horn, M.D.

{Read before the American Philosophical Society, October g, 1891.)

Some years ago, in a critical review of tlie genera of Meloidte, it seemed

evident, from tlie modifications of the form of the tarsal claws, that some
genera remained to be discovered to fill the gaps existing. These forms

were indicated at the time and one of them has already been found.

Another of the missing links must come in the vicinity of the genus

under discussion and is really foreshadowed in the slight claw modifica-

tions already observed. That the material may be at hand and ready for

use in the event of further discoveries is my excuse for presenting this

short paper for the consideration of those interested.

Calospasta Lec.

In the Trans. Am. Ent. Soc, 1878, p. 60, I gave a brief table of the

species then known to me. Since then another species has been described

(loc. cit., 1883, p. 313).

Two more new species have recently been collected, both from Cali-

fornia, which, with the one not included in my previous table, will require

some modification of it.

1. Spurs of hind tibite slender and not very dissimilar 2

Spurs of hind tibiae dissimilar, the inner slender, the outer cylindrical

and truncate 6

2. Elytra strongly costatc 1. mirabilis.

Elytra not costate 3

3. Median line of front deeply impressed ; head red 2. histrionica.

Median line of front not at all impressed ; head and thorax dark
blue or green 4

4. Median line of thorax impressed; thorax not longer than wide;
color green 3. viridis.

Median line of thorax not impressed 5

PROC. AMER. PHIL08. SOC. XXIX. 136. N. PRINTED DEC. 14, 1891.
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5. Thorax narrow, longer than wide ; elytra ornate.

Head and thorax obviously punctate 4. elegans.

Head and thorax quite smooth 5. perpulchra.

Thorax short, nearly twice as wide as long ; black, subopaque.

6. PuUeri.

6. Body above and beneath entirely black 7. moesta.

Thorax red.

Head and thorax sparsely but distinctly punctate, each punc-

tured with a short, black, neat hair 8. Motrisoni.

Head and thorax absolutely smooth, without hair.

9. uemognathoides.

C. mirabilis Horn, Trans. Am. Ent. Soc, 1870. p. 93.

In this species the antennas are fiHform, the joints closely articulated.

The anterior tarsi of the male are simple, the last ventral segment with

a shallow semicircular emargination.

Occurs in Southwestern Utah, Mojave Desert and San Diego, Cal.,

Rock Spring and near Yuma, Ariz.

C. histxionica, n. sp.

Piceous black, moderately shining, head red, humeri triangularly

orange yellow. Antennaj black, filiform, joints moderately closely artic-

ulated : head oval, smooth, with but few punctures ; median line deeply

impressed, hind angles rounded, mouth parts piceous ; thorax longer than

wide, much narrowed at anterior half; disk feebly convex, transversely

depressed in front, a feeble median impression posteriorly, surface almost

entirely smooth ; elytra nearly twice as wide at base as the thorax, a

faint slender costa on each side ; surface scabrous, the humeri nearly

smooth ; body beneath piceous black, shining. Length .34-.54 inch
;

8.5-14 mm.
Male.—First three joints of the anterior tarsi thickened, gibbous on the

upper side, with a deep groove producing a bilobed appearance. Last

ventral with a small triangular notch.

Female.—Anterior tarsi simple. Last ventral entire.

The form of the anterior tarsi of the male is a repetition in a less

marked manner of that observed in Eupomplia, while the form of the

head, especially in reference to the median groove of the front, is seen in

both Eupompha and Tegrodera.

It seems probable that species will yet occur requiring the union of the

three genera, as all of them are characterized by the claws being

unecjually cleft, the lower portion shorter than the upper and connate

with it.

Collected near San Diego, Oal. For specimens I am indebted to the

kindness of Dr. C. V. Riley.

C. viridi* Horn, Trant. Am. Ent. Soc, 1883, p. 812.

Antciiiiie rather stoutly flliform, the Joints closely articulated, 4-10 not

lunger tlnin wide.
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The thorax is wider than long, the median line impressed.

The male has simple anterior tarsi. The last ventral is broadly trian-

gularly emarginate and impressed along the middle.

Tliis species is notable in having the claws cleft very near the tip, so

that the under portion is but little shorter than the upper.

Occurs in Colorado and New Mexico. Collected by Prof. F. H. Snow.

C. elegans, Lee. Ann. Lye, v, p. 161; Proe. Acad., 1853, p. 341 ; var.

humeralis Horn, Trans. Am. Ent. Soc, 1870, p. 93.

Antennre filiform, moderately closely articulated, joints all longer than

wide. On each side of the front, at the insertion of the antenna?, is a gib-

bosity causing a deep depression above the clypeus.

When fully colored, the dull blue elytra have a yellow vitta of irreg-

ular form starting from the humeri, continuing closer to the side than the

suture and with an interruption near the apex. The vitta may be

reduced in size until there remains merely a triangular humeral spot.

Tlie males have the anterior tarsi dilated, not very notablj^ except the

first joint ; there is, however, no depression above. The last ventral

segment is feebly triangularly emarginate.

Occurs in various parts of Southern California, from Saa Diego north-

ward.

C. perpulchra Horn. Trans. Am. Ent. Soc, 1870, p. 92.

Very like elegans in all its structural characters. The bright blue elytra

have three yellow bands, basal, median, and apical, interrupted by the

suture. This species may vary by the gradual loss of the bands, from the

apical to the basal, until the elytra are entirely blue. Those with the

humeral spot only resemble the var. humeralis, of the preceding species ;

but apart from the ornamentation, the two species may be distinguished

by the present having a brighter blue color, smoother surface, the head
and thorax quite smooth, while in elegans they are very obviously punc-

tate.

The sexual characters are as in elegans.

Occurs in Owen's Valley, Cal.

C. Fulleri Horn, Trans. Am. Ent. Soc, 1878, p. 59.

Black, subopaque. Antennae filiform, but rather stout
;
joints closely

articulated and scarcely longer than wide. Head, from in front, triangular

in form, the sides parallel behind the eyes, hind angles obtuse, occiput

truncate. Thorax nearly twice as wide as long.

The anterior tarsi of tlie male are simple ; the last ventral broadly tri-

angularly emarginate, the fifth broadly and not deeply emarginate.

Occurs in Southern California. Found rather abundantly by Mr. Mor-
rison.

C. moesta Horn, Trans. Am. Ent. Soc, 1878, p. 59.

Entirely black. Thorax longer than wide, not closely punctate.

Antennye slightly thicker externally, the joints submoniliforra and not
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closely articulated. Tarsal claws cleft very near the base, the lower por-

tion not half the length of the upper. Spurs of hind tibiae dissimilar, the

outer cylindrical, the apex truncate and slightly expanded, inner spur

slender.

The males have the anterior tarsi simple, the last ventral with a shallow

triangular emargination.

From Southern Ualifornia, precise locality not known.

C. Morrisoni, n. sp.

Elongate, black, thomx orange red. Antennfe black, slightly thick-

ened externally, joints nioniliform ; head transversely quadrate, usually

with a central rufous spot, parallel for a short distance behind the eyes,

hind angles rounded, surface sparsely punctate; thorax scarcely longer

than wide, widest one-third from apex, apical third more rapidly nar-

rowed, posterior two-thirds slightly narrowed, disk feebly convex ; a slight

median depression posteriorly, surface sparsely but distinctly punctate

and wilh shortened black hairs; elytm scabrous, with very sliort hairs;

l)ody beneath black, shining, sparsely pubescent ; posterior tibial spurs

dissimilar, the outer cylindrical, truncate, slightly broadened at tip, the

inner slender and acute ; claws deeply cleft, the lower portion more than

half the length of the upper. Length .42-.64 inch ; 10.5-16 mm.
Affile.—The anterior tarsi are simple. Last ventral broadly triangularly

emarginate and slightly longitudinally impressed.

In color this species resembles the following, but the head and thorax

;are very distinctly punctate and more or less pubescent. It is, moreover,

.much larger, and the surface scarcely shining.

Occurs in Soutliern California, and was found rather abundantly by
Jt'T. Morrison. At the time when I had but a unique of the next species

I supposed these to be merely fully-developed specimens of it.

C. nemognathoides Horn, Trans. Am. Ent. Soc, 1870, p. 93.

Dlack, moderately shining, thorax rod. Anlenniv comparativelj' slender,

thejouits longerthan wide, not monilifurm ; head quite smooth, with few

T«ry indistinct fine punctures ; tliorax as wide as long, sides arcuately

rounded In apical half, disk convex, without impression, surface smooth

and «liiuing : elytra scabrous, sometimes feebly so, surface moderately

siiiuing : bcMly l>eneath black, shining : spurs of hind tibite dissimilar, the

Inner hiender, acute, the outer cylindrienl, truneitc, and slightly wider at

tip ; claws Aot deeply cleft, the lower portion two-thirds the length of the

up|)er. length .22-.32 inch ; S.-VS mm.
In the mnde the aoterlor tarsi are slender. The last ventral segment is

deeply iocUed.

This specie* might ho supposed to be merely a feebly developed form

of the preceding. The differences have there been given, to which nilght

here be added the form of the Anlennie. It also resembles several of our

peciet of Nemognailia.

Occurs In Owen's Valley, CV., dnd Id Arizona near Fort Yum v.
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Tlu Electrolysis of Metallic Formates.

By Hill Sloane Warwick.

{Read before the American Philosophical Society, November 6, 1S91.)

Tlie fecilily with which many metallic formates could be reduced to the

metallic state by heat, or in the case of silver and mercurj^ even by the

action of light, having led to the hope that they might be employed with

particular advantage in electrolysis, the following series of experiments

were made upon solutions of copper, zinc and cadmium formates, in order

to ascertain the effect of dilution, temperature and pole separation, as well

as the conditions necessary in order to effect their quantitative estimation and
separation. The current was generated by a battery of ten cells, of the

"crowfoot" type, each cell being 3.1 dm. In height, by 1.9 dm. in diame-

ter, and having a capacity of 2 liters ; the dimensions of the zincs were

1.5 cm. by 1.5 cm., and of the radiating copper plates constituting the

positive pole 1.5 cm. by 1.5 cm. By means of this battery a compara-

tively uniform current of 2.8 c.c. electrolytic gas per minute was gener-

ated after the cells had been in use for some time.

The strength of the current was measured by means of an ordinary

voltameter, and was ascertained befure and after the completion of the

experiment. For the deposition of small quantities of metal, thick platinum-

foil electrodes were used, 3.8 cm. wide, and immersed to the depth of 3.8

cm. in the solution. For quantities above .05 gram, they were unsatis-

factory, the metal showing a great tendency to separate in a spongy con-

dition at the edge. In the earlier determinations a platinum dish was
used, weighing about 67 grams, and having a capacity of 150 c.c. ; in the

later ones a dish weighing 117 grams, and with a capacity of 275 c.c, was
employed. The results obtained with the larger dish were necessarily

somewhat less exact than with the one of smaller size. The positive pole

consisted of a thick platinum wire, the lower portion of which was wound
into a horizontal spiral. In some of the separations it was found expedi-

ent to substitute for the spiral a small platinum crucible 2.5 cm. in height

and 2.8 cm. in diameter, closed by a cork, through which passed a copper

wire in contact with the bottom of the crucible. In order to regulate the

distance between the poles, a filter stand was used, having inserted on its

movable arm an ordinary binding screw, to which the positive pole was
attached.

The following formates were prepared :

Copper Formate.

This salt was made by precipitating cupric oxide from a hot solution of

copper sulphate, by means of caustic potash ; the precipitate was washed
by decantation until free from traces of potash ; it was then dissolved in

formic acid having the sp. gr. 1.015, obtained in the usual way from oxalic
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acid and glycerine, through which a current of steam was allowed to pass

in order to prevent too great a rise of temperature, with the consequent

production of decomposition products ; the salt was allowed to crystallize

out hy spontaneous evaporation in a current of warm air, and recrystal-

lized. An abundant crop of large, blue, monoclinic crystals was obtained,

having the composition Cu (C HO.^)" -{- 4 ILO, efflorescing in dry air, solu-

ble in eight parts of water and changed by boiling to the sparingly soluble

basic salt Cu (C HOj)». 2 Cu (HO)^

Zinc Formate.

A solution of ordinary crystallized zinc sulphate was treated with an

excess of sodium carbonate, heated almost to boiling, freed by decantatiou

from soluble impurity and dissolved in hot formic acid. The solution

was evaporated down and allowed to stand, after filtering ofi' a slight

precipitate that formed on boiling, and which gave the iron reaction with

potassium sulphocyanate.

Monoclinic prisms having the formula Zn (C HO.^)^ + 3 H^O separated

out, isomorphous with the cadmium salt, permanent in the air and solu-

ble in twenty-four parts of water at ordinary temperature.

Cadmium Formate.

This salt was prepared by dissolving cadmiutn obtained by distillation

in vacuuo, in nitric acid, neutralizing with a hot solution of potassium

carbonate, washing by decantation until free from soluble carbonate and

dissolving in formic acid. Large monoclinic crystals separated out, hav-

ing the composition Cd (C HO,)* + 2 HjO, permanent in the air, readily

soluble in water.

(Note.—The formulas of copper and cadmium formates are given as

follows : Cu (C nO,)» and Cd (C HOj)» in the last edition of Watts*

Dictionnry of Chemistry, diflering from all other authorities. Experi-

ments made to settle the question resulted in the formulas assigned,

which is ill accordance with the ones usually given.)

Lead Formate.

Solutions of lead acetate and sodium f«)rmate were mixed and allowed

to stand. Large white anhydrous rhombic crystals gradually separated

out In radiating needles, sparingly soluble in cold water, more readily in

hot, but with partial deconiposilion into free acid, and a basic salt of

variable compoHition.

Cobaltous Foumatk.

A hot solution of cobaltous sulphate was neutralized with caustic soda

solution. wnHlicd by decantation until free from all but traces of the pre-

cipllnnt. dissolved in (ormic arid, filtered, and allowed to eva])orato in a

currt'nl of warm air. The salt Hcparatcd in crusts, consisting of indistinct

cryMulc, linving tlio c»m|N>Kiiii)n C'o (C 110,)' 4-2 11,0, dissolving with

difllculiy to a rvddUh -colored solution.
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Manganous Formate.

This salt was prepared from manganous carbonate precipitated from a

hot solution of manganous sulphate, by means of sodium carbonate added
to alkaline reaction and decanted as rapidly as possible until free from all

except very slight traces of soluble salts. It was then dissolved in formic

acid and allowed to crystallize very slowly. The crystals thus obtained

were allowed to recrystaliize. Tiie crystals are small, pale reddish

monoclinic prisms, soluble in fifteen parts of water, and contain two mole-
cules of water of crystallization.

Nickel Foumate.

A solution of nickel chloride was treated with a slight excess of sodic

hydrate, washed several times by decantation with hot water, dissolved in

acid and evaporated down. A greenish crust formed, made up of very
small, bright, green needles—Ni (C HOj)» -f- 2 H^O.

Ferbic Formate.

Ferric chloride was treated whth excess of a solution of ammonia,
washed with hot water, and allowed to digest in formic acid at a tempera-

ture which was not allowed to exceed 70^ until the hydrate of iron had
completely dissolved, which required several hours. The deep-red solu-

tion was allowed to crystallize by spontaneous evaporation. Yellowish-

red needles, crystallizing in radiating tufts, separated out, which formed
a light, loose, coherent powder. When dried at a moderate temperature,

it was readily soluble in cold water with an acid reaction. Aqueous solu-

tions on warming became turbid from the partial decomposition of the

salt into ferric hydrate and free acid. A similar decomposition takes

place in solutions at ordinary temperatures after standing for some time.

(The foregoing salt was made in preference to ferrous formate on account
of its greater solubility.)

Mercuric For.mate.

Mercuric oxide was dissolved in formic acid, but on warming the solu-

tion slightly it decomposed into the very sparingly soluble wliite mercur-
ous formate, carbon dioxide and formic acid, according to the following

equation :

2 Hg (C IIOj)'= Hg, (C UO,y -f C HO,H -f COj and
Hg, (C H0,)«= 2 Hg + C HO, H -f CO,.

The precipitate was gray in color from the presence of free mercury.
The tendency to decompose is such that in solution at ordinary tempera-

tures these changes take place readily in the light and, with more slow-

ness, even in the dark. The"ous" salt comes out in minute shining

crystals, very insoluble in water, and on continuous warming becomes
entirely converted into free mercury. The formates of silver, bismuth
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and tin were not prepared, as they were not considered available for

Tarious reasons.

In order to ascertain the companitive accuracy of the results obtained

by means of the ordinary gravimetric methods, as compared with those

obtained by means of the current, a series of experiments was made with

the metals chosen for particular study. The gravimetric method adopted

was the same for all three, namely, estimation as oxide, conducted in the

ordinary way.

Copper (Determined as CuO).

Copper formate Copper by theorj-, Copper in
taken, in grams. in gran>s. " ^ '

(1) .8034 .2253

(2) .7924 .2226

(3) .7063 .1984

(4) .7063 .1984

The first two determinations were high, due perhaps to the efflorescence

of the salt. All subsequent weighings were done in a covered watch-

glass, and the results obt^iined corres|K)nded closely with the theoretical.

In the following electn^lytic depositions of copper, solutions of copper

formate of known strength were used.

Copper (Determined Electrolytically).

e.c. HjO.

Copper in
CuO formed.
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aside for some time ixntil it had acquired the temperature of the room and

weighed. The solutions failed to give any indication, except the merest

traces, of copper when tested with ferrocyanide of potassium. The

time varied from sixteen to forty-six hours without •materially affecting

the result. No perceptible OKidation took place during drying, although

the deposit was somewhat dark. It came out as a compact adherent coat-

ing, readily dissolving in nitric acid.

A comparison between the results obtained shows conclusively not only

that the deposition of copper from its formate solution can be accom-

plished, but that it is fully as accurate as the ordinary gravimetric method.

ZiKC (Detekminkd as ZnO).

Zinc formate taken,
in grams.
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gray and adherent on the sides and bottom, but rather spongy at the

periphery. Around the top of the crucible the metal was black in color.

The final determinations were accurate but required the greatest care to

avoid detaching looae particles of metal.

The deposit was not regular, the bottom of the crucible being more or

less free from zinc on account of the accumulation of gas. The time of

deposition averaged sixteen hours. Such currents as sufficed to separate

copper were unsatisfactory, even when the electrodes were brought in

close contact. In the determinations that were satisfactory, the current

strength varied from 1.6— 1.8 HO gas per minute, and the poles were

close together.

Cadmium (Detekmined as CdO).

ladm
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I. Influence of Dilution upon the Precipitation of Copper.

Copper present
in grams.

(1) .0717

(2) .0358

(3) .0179

(4) .0089

(5) .0044

(6) .00-33

(7) .0011

Copper
found.

.0199

.0111

.0057

.0028

.0014

.0006

.0003

Free acid.

3 drops

f "
3 tt

z
3 <«

3 «<

o p n,.0 ^^- ^^ sas Time in
c.L. 1I2W.

j^er minute. hnnrshours.

100 1.75

The distance between the poles was 2.5 cm. The area of the electrodes

was (8.8 cm. X 3.17 cm.) x 2. The deposition was performed in beakers,

having a capacity of 400 c.c, a height of 10 cm. and 7.6 cm. in diameter.

The deposit was bright and adiierent and, although the amount of free

acid present was very small, the metal was not spongy. The results

obtained were in close accord with those assigned by theory, according to

the law that the amount of metal deposited in a given time is proportional

to the strength of solution.

II. The Influence of Temperatdhb upon the Precipitation of

Copper.

Copper taken
in grams.
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The distance between the poles was 2,9 cm., area of electrodes (3 5

cm. X 3 8 era.) X 3, current strength 7.5 c.c. OH gas per minute. Tlie

ratio of increase was: (20O-40O) .0060 grams, (40O-60O) .0073 grams,

(60^-80°) .0082 grams. A comparison between the two series of results

would indicate that the presence of dilute free acid in moderate quantity

exercises no material influence on the amount of metal deposited, even at

elevated temperatures.

III. Thb Ixplubnce of Pole Sepauatiox upon the Phecipitation

OF Copper.

Copper
taken.

Grams.

(1) .1974

(8)
"

(3)
"

(4)
"

(5) "

(6) "

(7) "

The area of the electrodes was (3.8 cm. x 3.48 cm.) X 2, free acid pres-

ent 10 c.c. (I) was slightly spong}'. (7) was very close to the edge of

the dish. The diminution was (1-2) .0027 grams. (2-3^ .0013 grams,

(3^) .0009 grams. (4-5) .0006 grams, (5-6) .0005 grams. The current gave

1 75 c.c. OU gas per minute.

The foregoing experiments were performed in a crystallizing dish 15.2

cm. by 7.6 cm., with a capacity of 900 c.c. In the following series the

determinations took place in a beaker 10 cm. in height by 7.6 cm. in

diameter.

Copper
deposited.
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I. Influence of Dilution upon the Precipitation of Cadmium.

Cadmium
taken.
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III. Influence of Pole Separation upon the Precipitation of

Cadmium.

Cadmium
preseut.
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(1), (3), (•)) and (G) were very spongy. In (4), (10) and (11) no deposition

of metal took place, (12) was spongy and was covered with a white coat-

ing of zinc hydrate. At 80° no metal was deposited in the presence of

free acid provided the current was not too strong. The ratio of decrease

with rise of temperature was (200-40°) 10 grams, (40°-60°) 9 grams, (60°-

80°) no deposit. The distance between the poles was 2.85 cm. Area of

electrodes (3.8 cm. x 3.16 cm.) X 2. Duration of experiment, one hour.

III. Ikfluence of Pole Sepakation upon the PitKCiPiTATiON op
Zinc.

Zinc
taken.
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Manganese (Determined Electrolytically).

Manganese
taken.

Grams.

(1) .0554

(2)
•'

(3) .1108

(4) .0554

Manganese
found.

Grams.

.0552

.0556

.1101

Free
acid.

c.c.

5

30

30

c.c.

100

OH gas
per miu.

c.c.

2.3

3.7

2.8

1.6

Time.

Hours.

17

18

24

16

Difference
from theory.

I'ercentage.

—.36

+.36
—.63

The platinum dish was made the anode, the wire spiral serving as tlie

negative pole. Witli small quantities of free aeid, (1) and (3), consider-

able peroxide of manganese, separated on both poles, with larger quan-

tities, (3) (4), only very slight traces were found on the kathode. The

deposition in (4) was not complete. The peroxide formed a black, lus-

trous coating on J he dish, adherent while moist, but scaling off upon being

heated.

The manganese which separated on the kathode was removed by means

of a small piece of filler paper, which was ignited and the ash added to

the contents of the dish, which was then raised to an intense heat in

order to convert the peroxide of manganese into MhjO^, in which form

it was finally weighed. Traces of Mn were found In solution (.3;.

ELECTROLYTIC SEPARATIONS.

CADMII7M FROM MaNOANESB.

Cadmium
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the anode, the platinum criuible serving as the negative electrode. In

(1) and (2) the cadmium was not completely deposited. Traces of cad-

mium were found in (6) and (7). More or less manganese was found in

all the deposits, but only in traces in the presence of more than 20 c.c. of

free acid
; (4) and (7) were very spongy ; the others were slightly so at

the periphery of the crucible, but adherent. The best results were
obtained by fulfilling the conditions described in (3), (4) and (8) ; but to

obtain a compact deposit of cadmium free from all traces of manganese,

it is evident that the amount of free acid must be increased and the poles

separated. Under these conditions, a stronger current must be employed
than that furnished by the battery of "crowfoot" cells, with which my
experiments were carried on.

Zinc from Manganese.

Zinc taken.

Grams.

(1) .0562

(2)
•'

Manganese
taken.
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Cadmium from Zinc.

Cadmium
takeu.
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Copper from Cadmium.

Copper
taken. -

Grams.

.1074

Cadmium
taken.

Grams.

.0984

Metal
depo.sited.

Grams.

.2061

Free
acid,

c.c.

10

HoO.

c.c.

100

OH gas
per m in.

c.c.

Time.
Difference
from tiieory.

Hours. Percentage.

17

This result was not unexpected, considering what we have already

learned in regard to the behavior of these metals. The deposit was very

dark and spongy. Both metals were completely precipitated. Two sub-

sequent experiments were equally unsatisfaclory ; in one the current was
reduced to .3 c.c. OH gas per minute ; in the other, 25 c.c. of formic acid

was added. No separation was eflected.

Copper from Iron.

Copper
taken.
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The hydrate of iron in the solution disappeared, but adherent crusts

still remained on the surface of the cadmium.

Zinc from Iron.

Several tentative experiments were made, but as the iron showed the

same tendency to separate on the sides of the dish, as in the preceding

determinations, they were not continued.

Copper from Cobalt.

Copper
taken.
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The same trouble was experienced in preparing a satisfactory solution

of pure nickel formate as with cobalt and it was found advisable to pre-

pare the solution by double decomposition in the same way as the latter

salt, 500 c.c. of this solution contained 8.3077 grams of nickel chloride and

6.2469 grams of sodium formate. In both cases a slight excess of sodium

formate was used. The copper contained traces of nickel and slightly

colored the solution when tested with hydrogen sulphide. The condi-

tions were similar to those given under cobalt and the results were quite

as satisfactory. The copper was bright and compact.

Cadmium from Cobalt.

Caflmium.
taken.
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Slated Meeting, September 4, 1891.

Present, 3 members.

President, Mr. Fraley, in the Chair.

Letters of acceptance of membership were received from

Dr. Caspar Rend Gregory, Leipzig, Germany ; Dr. E. T. Hamy,

Prof. E. Mascart, Dr. Julius Oppert, Prof. A. De Quatrefages,

Paris, France ; Prof. W. Cawthorne Unwin, Kensington,

England ; Rt. Rev. William Stubbs, D.D., LL.D., Bishop of

Oxford, England ; Sir Robert S. Ball, Dublin, Ireland ; Prof.

Charles E. Monroe, Newport, R. L ; Prof. Henry W. Spang-

ler, University of Pennsylvania.

Dr. Harrison Allen, of Philadelphia, resigned by letter

from membership in the Society.

On motion, the resignation was accepted.

Letters of envoy were received from the Geological Survey

of India, Calcutta; Acaddmie Royale des Sciences, Amster-

dam ; Socidtd Royala des Sciences, Upsal ; Naturforschende

Verein, Brlinn, Austria ; K. Geodiitische Institut, Berlin ;

Schlesische Gesellschaft fUr Viiterlandische Cultur, Breslau ;

Verein fur Naturkunde, Cassel ; K. Sachs. Meteorologische

Institut, Chemnitz; Siebenbiirgische Verein fur Naturwissen,

Hermanstadt; Leopoldinisch-Carolinische Akaddmie, Halle;

Societa Italiana Delle Scienze, Rome; Socidtd des Antiquaires

de Picardie, Amiens; Acaddmie des Sciences, Arts et Belles-

Lettres, Caen; Musde Guimet, Ecole Polytechnique, Bureau

des Longitudes, Paris; Manchester Literary and Philosophical

Society ; Meteorological Office, London ; Royal Irish Academy,

Dublin; Smithsonian Institution, Washington.

Letters of acknowledgment were received from the Geolog-

ical Survey of India, Calcutta (131:); Tokyo Library, An-

thropological Society, Asiatic Society of Japan, Tokyo (134)

;

Comitd Geologique de la Russie, St. Petersburg (13-1); Dr.

Otto Donner, Helsingfors, Finland (134) ; Royal Danish Geo-

graphical Society (131-134), Prof. J. S. Steinstrup (134),
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Copenhagen ; K. K. Central- Anstalt fiir Meteorologie, etc.,

Drs. A. Brezina, E. Suess, Friederich Miiller, Vienna (134);

Hungarian Academy of Sciences (128-131), Prof. Paul Hun-

falvy, Budapest (130-133) ; Naturforscliende Gesellschaft des

Osterlandes, Altenberg (134) ; Gesellschaft fiir Erdkunde (134),

K. Geodatische Institut, Berlin (131-134); Naturhistorische

Vereiu, Bonn (129); Naturwisseuschaftliche Verein, Bremen

(134); K. Siichsische Meteorologische Institut, Chemnitz

(131-134); Naturforschende Gesellschaft, Emden( 134); Natur-

"vviFsenschaftliche Verein des Reg.-Bez., Frankfurt (130); Dr.

A. Weisbach, Freiberg (134); K. Leopoldinisch-Carohnische

Akademie, Halle a, S. (109, 130-133, and Trans., xiv, 3)

;

Geographische Gesellschaft (131), Deutsche Seewarte( 131-134),

Hamburg; Prof. Hermann Kopp, Heidelberg (131-134);

Naturhistorische Gesellschaft, Hannover (134); K. Sachsische

Gesellschaft der Wissenschaften, Dr. Julius Platzman, Prof.

J.Victor Cams, Dr. Otto Biihtlingk, Leipzig (134); Natur-

wissenschaftliche Verein, Osnabriick (131-134); K. Stern-

warte, Munchen (134); Verein fiir Vaterlandische Naturkuude,

Wiirtemberg (129, 130).

Accessions to the Library were announced from the Institut

Egyptien, Cairo ; Geological Survey of India, Calcutta ; Gov-

ernment Astronomer, Madras; Norwegische Meteorologische

Institut, Christiania; Sociotc Roumaine de Geographic, Bu-

charest; Nederlandsche Botanische Vereeniging, Nijmegen;

Friessch Genootschap voor Geschied, etc., Leuwarden ; Aca-

demic Royale des Sciences, Prof. Ad. De Ceuleneer, Bru.xelles;

Augustus R. Grote, Bremen ; Tudomauyos Akademia, Buda-

pest; O-stschweizerisclie Geogr.-Comraerc. Gesellschaft, St.

Gall; M. Ferdinando Borsari, Naples; M. A. Del Bon, Padua;

Profs. Lt'ou do Rosny, Emile Schwasrer, Edward Pe})[)er,

Paris; Le Comte de Charencey, St. Maurice; Mr. Samuel Tim-

mins, Coventry, England ; Philosophical and Literary Society,

Leeds; Mr. James L. Bowes, Liverpool; Meteorological Coun-

cil, Society for Psychical Research, Profs. Joseph Prestwich,

Thomas E. Pickett, London ; Nova Sootian Institute of Nat-

ural Science, Halifax ; Homenway E.xpedition, Mr. Robert T.
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Swan, Boston ; Scientific Alliance, American Museum of Nat-

ural History, Prof. Edward V. D'Invilliers, New York; Em-
pire State Association of Deaf-mutes, Rome, N. Y. ; Mr. Wil-

liam E. Griffis, Schenectady ; Mr. Charles Earle, Princeton

;

Mr. Samuel F. Bigelow, Newark; Geological Survey of New
Jersey, Trenton ; Academy of Natural Sciences, Hon. Charles

O'Neill, Messrs. R. Meade Bache, Henry Phillips, Jr., Drs. J.

C. Morris, Charles A. Oliver, Persifor Frazer, J. E. Ives, Ed-

mund J. James, W. S. W. Ruschenberger, Miss Emily Phillips,

Philadelphia; Wyoming Historical and Geological Society,

Wilke^barre; Historical Society of Delaware, Wilmington;

Department of the Interior, Smithsonian Institution, Col.

Garrick Mallery, Messrs. A. C. Peale, W. H. Seaman, Lester

F. Ward, Washington, D. C.

A photograph of the Mansion and Graves of tlie Penn

family, in England, was received from Mr. F. Gutekuiist, Phila-

delphia.

Photographs for the Society's Album were received from

Mr. Samuel Timmins, Coventry, England; Mr. Louis Vossion,

Philadelphia, and Prof. Robert W. Rogers, Carlisle, Pa.

The death of James Russell Lowell (Boston, Mass., August

12, 1891, set. 72) was announced.

Pending nominations 1230 and 1231 were read.

And the Society was adjourned by the President.

Stated Meeting^ September 18, 1891.

Present, 2 members.

President, Mr. Fra.ley, in tbe Chair.

Letters of envoy were received from the Colonial Museum
of New Zealand, Wellington; Observatoire Physique Central,

St. Petersburg; Universite Royale de Norvege, Christiania

;

Musee Teyler, Harlem, Holland ; K. Preussische Meteorolo-

rnOC. AMEll. PHILOS. SOC. XXIX. 136. Q. PRINTED DEC- 21, 1891.
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gische Institut, Berlin; Mus^e Guimet, Paris; Royal Observa-

tory, Greenwich ; Zoological and Royal Statistical Societies,

London ; Bureau of Statistics of Labor, Boston ; U. S. Coast

and Geodetic Survey, Washington.

Letters of acknowledgment were received from the Natur-

forschende Gesellschaft, Bern (13i) ; University, Basle (IBi)

;

Soci^te Royale de Zoologie Natura Artis Magistra (134),

Academic Royale des Sciences (127-130, and Trans., xvi, 2, 3),

Amsterdam; Royal Library, (134); K. ZoologischeBotan-

ische Genootschap, 'S Gravenhage (^34) ; Royal Netherland

Museum of Antiquities, Leiden (134); K. Danske Videnska-

bemes Selskab, Copenhagen C130, 131, and Trans, xvi, 3);

Soci^td Royale des Sciences, Upsal (126-129); Biblioth^que

Royale de Belgique, Bruxelles (131-133); Marquis Antonio

de Gregorio, Palermo (134); R. Accademia di Scienze, etc.,

Modena (125-129 and Trans, xvi, 2); Universita, Pisa (134);

R. Comitato Geologico, Rome (134); R. Bibliotica N. C,

Firecze (134); R. Osservatorio, Turin (134); Socictd Lin-

ndene, Bordeaux (134); Prof. Lucien Adam, Rennes, France

(134); Bureau Centrale Meteorologique (131-134), Socidtd

D'Anthropologic, "Cosmos," Marquis de Nadaillac, M. A.

Des Cloizeaux, Paris (134' ; Sir Henry Thompson, London

(134); Mr. Samuel Timmins, Coventry, England (134);

Philosophical Society, Prof. Dr. J. P. Postgate, Cambridge,

England (134); Royal Institution, Victoria Institute, Royal

Astronomical Society, Linnean Society, Royal Society, Society

of Antiquaries, London (134); Geographical Society, Man-

chester (131-134); Natural Uistory Society of Northumber-

land, Durham and Newcastle-upon-Tyne (134); Royal Dublin

Society (134); Prof. James Geikie, Royal Ob.'ervatory, Royal

Society, Royal Scottish Geographical Society, Edinburgh

(181-133); Free Public Library, Jersey City (13 1-134); Prof.

Thomas Chase, Providence (131-133); Drs. E. D. Cope, W. G.

A. Bonwill, J. M. Maisch (134), "National Baptist," Phila-

delphia
; University of Cnlifornia, Prof. Joscpli Lo Conte,

Berkeley, Cal. (134); Prof. Daniel Kirkwood, Riverside, Cal.

(134); Free Public Library, Mr. George Davidson, San Fran-

cisco (134).
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Letters of acknowledgment (135) were received from the

Canadian Institute, Toronto; Geological Survey, Ottawa;

Mr, Horatio Hale, Clinton ; Nova Scotian Institute of Natural

Science; Maine Historical Society, Society of Natural His-

tory, Portland ; Vermont Historical Society, Montpelier

;

Prof. C. H. Hitchcock, Hanover, N. H. ; Massachusetts His-

torical Society, State Library of Massachusetts, Hon. Robert

Winthrop, Mr. Hamilton A. Hill, Boston; Museum of Com-
parative Zoology, Mr. Robert N. Toppan, Prof. J. D. Whit-
ney, Cambridge, Mass. ; Essex Institute, Salem ; Free Public

Library, New Bedford; Dr. Pliny Earle, Northampton;

American Antiquarian Society, Worcester ; Rhode Island

Historical Society, Providence Franklin Society, Providence
;

Prof. Charles E. Monroe, Newport; New Haven Colony His-

torical Society ; Connecticut Historical Society, Hartford

;

Buffalo Library ; Prof. E. North, Clinton, N. Y. ; Profs. T. F.

Crane, J. M. Hart, B. G. Wilder, Ithaca; Vassar Brothers

Institute, Poughkeepsie; Oneida Historical Society, Utica

;

U. S. Military Academy, West Point; Prof. Henry M. Baird,

Columbia College, Astor Library, American Museum of Nat-

ural History, New York Hospital, Academy of Medicine,

University of the City of New York, Historical Society, Me-

teorological Observatory, Prof. J. J. Stephenson, Capt. R. S.

Hayes, New York; Rev. Joseph F. Garrison, Mr. Isaac C.

Martindale, Camden
; Free Public Library, Jersey City ; New

Jersey Historical Society, Newark ; Nassau Hall Library,

Prof. C. A. Young, Princeton; Dr. R. H. Alison, Ardmore;
Prof. Martin H. Boye, Cooper.sburg ; Hon. Eckley B. Coxe,

Drifton ; Dr. Traill Green, Profs. J. N. Moore, Thomas C. Por-

ter, Easton ; Mr. Andrew S. McCreath, Harrisburg ; Mr. Ario

Pardee, Hazleton ; Mr. John Fulton, Johnstown ; Linnean

Society, Lancaster; Mr. Peter F. Rothermel, Linfield; Prof.

John F. Carll, Pleasantville ; Mr. Heber S. Thompson, Potts-

ville ; Rev. F. A. Muhlenberg, Reading ; Mr. M. Fisher Long-

streth, Sliaron Hill ; Philosophical Society, Messrs. Wil-

liam Butler, Philip P. Sharpies, West Chester ; Mr. Thomas
Meehan, Germantown; Wagner Free Institute of Science,
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Academy of Natural Sciences, Zoological Society, Pennsyl-

vania Hospital, Library Company of Philadelphia, Messrs. R.

L. Ashhurst, John Ashhurst, Jr., R. Meade Bache, W". G. A.

Bon will, Charles Bullock, Cadwalader Biddle, S. Castner, E.

D. Cope, J. Solis Cohen, Thomas M. Cleeman, Paterson Du
Bois, Robert P. Field, Persifor Frazer, George Freebis, Fred-

erick A. Genth, Frederick A. Genth, Jr., H. D. Gregory, Joseph

S. Harris, Lewis M. Baupt, William A. Ingham,W. W. Jefferis,

John Marshall, J, W. Maisch, James T. Mitchell, Charles A.

Oliver, Franklin Piatt, Robert Patterson, C. Stuart Patterson,

C. N. Peirce, Henry Phillips, Jr., William Pepper, Frederick

Prime, Theodore D. Rand, W. S.W, Ruschenberger, L. A. Scott,

Coleman Sellers, Carl Seiler, Albert H. Smyth, H. W. Spangler,

n. C. Trumbull, W. P. Tatham, D. K. Tuttle, Talcott Wil-

liams, Joseph Wharton, Louis Vossion, Philadelphia; Mary-

land Historical Society, Peabody Institute, Institute for the

Promotion of the Mechanic Arts, Baltimore; U. S. Naval

Institute, Annapolis; Smithsonian Institution, Weather Bu
reau, U. S. Coast and Geodetic Survsy, U. S. Geological Sar

vey, U. S. Naval Observatory, Anthropological Society, Mr
W. B. Taylor, Surgeon-General's Office, Dr. A. S. Gatschet

Major J. W. Powell, Prof. Herman Haupt, Capt. Thomas

Jefferson Lee, Washington, D. 0. ; University of Virginia

Leander McCormick Observatory, Charlottesville; Virginia

Historical Society, Richmond ; Mr. Jed. llotchkiss, Staunton

Georgia Historical Society, Savannah ; Cincinnati Society o

Natural History; Cincinnati Observatory; Prof. E. W. Clay

pole, Akron, O. ; Dr. Robert Peter, Lexington, Ky. ; Athe

naeom, Columbia, Tenn. ; Geological Survey of Missouri, Jef-

ferson City ; Prof. J, C. Branncr, Little Rock, Ark. ; Col

William Ludlow, Detroit; Wisconsin State Historical Society

Madison ; Davenport Academy of Sciences ; Kansas State

Ilii^torical Society, Topeka ; Colorado Scientific Society, Den

ver; University of California, Prof. Joseph Le Conte, Berke

loy ; Lick Observatory, Mt. Hamilton, Cal.; Prof. Daniel

Kirkwood, Riverside, Cal.; Mr. Georpje Davidson, San Fran-

cisco; Obflervatorio Astronoraico Nacional Mexicano, Tacu-
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baya ; Sociedad Cientifica, '' Antonio Alzate," Mexico ; Bishop

Crescencio Carrillo, Merida, Yucatan.

Accessions to the Library were announced from the Comite

de Conservation des Monuments de L'Art Arabe, Cairo,

Egypt; Royal Society of Tasmania; Secretary of Mines,

Melbourne, Victoria ; New Zealand Institute, Wellington

;

Tokyo Library ; K. Akademie der Wissenschaften, St. Peters-

burg ; M. O. A. L. Pihl, Christiania ; Naturforschende Gesell-

schaf't, Bamberg ; K. P. Geodiitische Institut, Association

Geoddsique Internationale, Berlin ; Naturforschende Gesell-

schaft, Emden ; Verein fiir die Geschichte und Altertums-

kunde, Erfurt ; Naturwissenschaftliche Verein des Reg.-Bez.,

Frankfurt a. 0. ; K. Leopoldinisch-Carolinische Deutsche

Akademie der Naturforscher, Halle a. S. ; Schweizerische

Naturforschende Gesellschaft, Bern ; Socidtd de Physique et

d'llistoire Naturelle, Geneva ; Biblioteca N. C. di Firenze

;

Direzione Generale della Statistica, Rome ; Ministcre de I'Tn-

struction Publique et des Beaux Arts, Soci^td Americaine de

France, Paris; Dr. John Evans, Hemel Hempstead; Natural

History and Antiquarian Society, Penzance; RoyaK Society,

Edinburgh ; Bureau of Statistics of Labor, Boston ; Dr. J. S.

Newberry, New York; Departments of Labor, State, War,

Smithsonian Institution, Mr. Sanford Fleming, Washington,

D. C. ; Col. Charles C. Jones, Augusta, Ga. ; Mr. William

Harden, Savannah ; Dennison University, Granville, O.

Pending nominations Nos. 1230 and 1281 were read.

And the Society was adjourned by the President.

Stated Meeting, October ^, 1891.

Present, 9 members.

Vice-President, Dr. Ruschenberger, in the Chair.

Letters of envoy were received from the Naturforschende

Verein, Briinn ; K. P. Akademie der Wissenschaften, Berlin
;
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K. Sajhsische Gesellschaft der Wissenscliaften, Leipzig ; Gc-

sellschaft zur Befiirderung der gesammten Naturwissenschaften,

Marburg; Yerein flir Vaterliindische Naturkunde in Wiir-

temberg, Stuttgart; Museo Nacional de Buenos Aires; Oficina

Meteoroltigica Argentina, Cordoba.

Letters of acknowledgment were received from the Imperial

Academy of Science, Prof. Serge Nikitin, St. Petersburg (134)

;

Societatea Geografica Romana, Bucharest (131-134); K.Danske

Videnskabernes Selskab, Copenhagen (134) ; Universit(S B.

de Norv^ge, Christiania (128-134) ; Societe Entomologique

de Belgique, Bruxelles (134j ; Fondation de P. Teyler van der

Hulst, Harlem (134) ; Naturforschende Verein in Briinn (128-

133) ; Academic des Sciences, Cracow, Austria (134) ; Os5er-

vatorio Marittimo, Trieste (131-134) ; Section fiir Naturkunde

des 0. T. C, Vienna (134); K. Geodiilische Institut (135), K.

P. Meteorologische Institut (134), Deutsche Geologisclie Ge-

sellschaft (135), Berlin; K. Siichsische Altertums Verein,

Dresden (134); Naturwissenschafiliche Verein des Reg.-Bez.,

Frankfurt a. O. (134) ; Gr. Hess. Univ. Bibliothek, Giessen

(129); K. Leopoldinisch-Carolinische Akademie, Halle a. S.

(134); Verein liir Thiiringische Geschichte and Altertums-

kunde, Jena (134); Verein fiir Erdkunde, Metz (131-134);

Dr. C. A. Dohrn, Stettin (134); Verein fiir Vaterliindische

Naturkunde in WUrtemberg, Stuttgart (131-134 and Trans.

xvi, 3); Prof. Johannes Diimichen, Strasbourg (134); Prof.

Guido Cora, Turin (134); R. Accademia di Scienze, etc., Mo-

dena (134); Societa Africana D'ltalia, Naples (131-134); II.

Accademia di Scienze, etc., Padua (131-134); M. A. Des

Cloizeaux, Dr. E. T. llamy, Paris (135) ; Cte. de Charencey,

St. Maurice les Charencey (134); Institution of Civil Engi-

neers (120, 130), Sir James Paget (134), London; Mr. Alfred

R. Wallace, Parkstone, England (131-134); Prof. Robert W.
Rogers, Carlisle (135); Col. Garrick Mallery (135), Prof. C. V.

Riley (134), Smithsonittu Institution, Washington, D. C.

;

Museo Nacional, Dr. H. Burmeister, Buenos Aires (134);

InKtituto Fisico-Geografico Nacional, San Jo.sd de Costa Rica

(131-154); South Africau Philosophical Society, Cape Town
(181-138).
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Accessions to tbe Library were reported from the Tokyo

Library ; E. Accademia Degli Agiati, Kovereto, Austria;

Naturwissenschaftliche Gesellschaft " Isis," Dresden ; Soci^t<S

des Sciences Physiques et Naturelles, Bordeaux; Bureau des

Longitudes, Paris; Societe de Geographic, Toulouse; M.

Nicholas Ball, Block Island, K. I. ; New York Forest Com-

mission, Albany ; American Museum of Natural History,

Prof. J. S, Newberry, New York ; M. J. A. Udden, Rock

Island, 111.; Academy of Sciences, St. Louis; University of

California, Sacramento ; Observatorio Meteorologico-Magnet-

ico Central, Mexico ; Coramissao Geographica e Geologica,

San Paulo, Brazil ; Museo Nacional Oficina Meteorologica

Argentina, Buenos Aires; Direccion Central de Estadistica,

Guatemala, C. A.

The death of D. Humphrey Storer, M.D., Boston, Sep-

tember 10, 1891, aged 87, was announced.

Prof. Cope offered a paper for the Transactions on the

"Ophidians of North America," which was referred to Drs.

Plorn, Ryder and Heilprin.

Dr. Horn made a communication on the genus Calospaj5te.

Dr. Franz Boaz, of Worcester, Mass., presented through the

Secretaries a paper entitled, "Vocabularies of the Tlingit,

Haida, etc., Languages."

Prof. Cope made some remarks on the results of a late

expedition to the Gallapagos islands.

Pending nominations Nos. 1230 and 1231 were read.

And the Society was adjourned by the presiding member.

Stated Meeting, October 16, 1891.

Present, 17 members.

Vice-President, Dr. Ruschenberger in the Chair.

Correspondence was submitted as follows

:

A circular was received from the Local Committee on

Organization of Pan-Republic Congress and Human Freedom
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League, inviting the Society to its reunion on October 12 and

13, 1891, at the State House and Academ}^ of Music.

A circular from the Naturhistorische Gesellschaft zu Niirn-

berg, announcing the celebration of its ninetieth year.

A circular from the Academic Royalc des Sciences de Lis-

bonne, announcing the death of its Secretary, Jos^ Maria

Latino Coelho, on August 29, 1891.

Mr. Paul Leicester Ford requested by letter the permission

to consult the draft of the Declaration of Independence, now
stored away with other valuable papers of the Society.

Letters from the President and Mr. W. S. Baker were read

in support of the request.

On motion, the Curators were authorized to restore to

a place in the fireproof building of the Society its manu-

script of the Declaration of Independence in the autograph

of Thomas Jefferson.

Dr. Hays moved as an amendment "that it be kept in a

fireproof safe."

The amendment, being put to a vote, was not agreed to,

and the original motion was adopted by the Society.

On motion, it was resolved that Mr. Ford be permitted to

have access to the document in question in the presence of one

of the Curators of the Society.

Letters of envoy were received from the Acaddmie Royale

des Sciences, etc., de Belgique, Bruxelles; Socidte des Sciences

Physiques et Naturelles, Bordeaux ; Bureau des Longitudes,

Ecole Polytechnique, Musee Guimet, Minist6re des Travaux

Publiques, Paris.

Letters of acknowledgment were received from the Royal

Society of N. S. Wales, Sydney, Australia (134); Accademia

degli Agiati, Rovereto, Austria (134); K. K. Naturhistorisches

Hofmuseum, Dr. Aristides Brezina, Vienna (135); Dr. Caspar

Rend Gregory, Leipzig (135); Acadt^mie des Sciences, Belles

Lettres et Arts, Bordeaux (134); Soci«5td de Geograj)hie,

Lille, France (135); Eoole d'Agriculture, Montpellier (135);

Museum d'Histoire Nuturello (128) ; M. Victor Duruy, Prof.

A. de Quatrefagos, Paris (185); Natural History and Philo-
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sophical Society, Belfast (13-J:); College of Pharmacy, Phila-

delphia (135); Central Meteorological Observatory, Mexico

(135); Mr. Everard F. im Thurn, British Guiana (135),

Accessions to the Library were reported from the Societo

Royale de Geographic d'Anvers; Academic Uoyale des Sci-

ences, Bruxelles ; Geographische Gesellschafi, Bern; Naturhis-

torische Gesellschaft, Niirnberg ; Accademia delle Scienze,

Torino ; Ministere des Travaux Publiques, Paris ; Yorkshire

Geological and Polytechnic Society, Halifax, England ; Geo-

logical and Natural History Survey of Canada, Montreal Geo-

logical Society of America, Rochester, N. Y.; Free Public

Library of Jersey City; Messrs. J. E. Ives, Henry Phillips,

Jr., Pennsylvania Prison Society, Philadelphia; U. S. Depart-

ment of Agriculture, U. S. National Museum, Washington,

D. C; Mr. W. Curtis Taylor, Tacoma, Wash.

A photograph was received for the Album from Dr. Caspar

Rene Gregory, Leipzig.

The Committee appointed to examine Prof. Cope's paper,

offered at the last meeting for the Transactions, reported that

he desined to withdraw the same and recommended that the

request be granted. On motion, the Society permitted the

paper to be withdrawn.

The stated business of the meeting was then taken up, and

pending nominations Nos. 1230 and 1231 were read, spoken

to and balloted for.

The following minute was read from the Library Committee

:

Stated Meeting, October 10, 1891.

The Chairman was authorized to report to the Society the suggestion

that the llieproof for the valuable books aud papers heretofore ordered by

a vote of the Society, which order was not executed because of the absence

of any sufficient foundation for the tireproof, be now carried into effect,

as the vv;ills of the building appear to be entirely sutticient for that pur-

pose.

On motion, the Library Committee respectfully requested the Curators

to indiciite to the Coininiltee what cases they will need for the purposes

mentioned by Dr. Morris to the Committee for the display of antiquities,

etc.

PHOC. AMEIl. PIIILOS. SOC. XXIX. 136. R. PRINTED DEC. 28, 1891.
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Dr. Morris, on behalf of the Curators, stated the reasons

why at present the Curators could not designate exactly how-

much was wanted ; that much of the collections of the Society

was as yet unpacked and temporarily inaccessible ; that until

the Curators knew how much space would be needed they

could not designate it.

Mr. McKean moved that the Committee on Hall be requested

to carry into effect the order of the Society, made several

years ago, to procure a fireproof safe for the safe custody of

the valuable books and papers of the Society, or to inform

the Society, if they find such to be the fact, that the walls of

the Society's building are not yet deemed strong enough to

hupport such a safe.

Mr. DuBois inquired as to whether any limit had been

placed as to the size and price of such a safe.

The Secretaries replied that in the original motion there

was no limitation.

Dr. Cope suggested that a new base might have to be built

to support so great a weight.

Dr. Greene suggested that several small safes might better

serve the purpose than one large one.

Prof. Barker suggested that a vault could be erected in the

ba.«ement of the Society's building as a receptacle for its

documents.

On motion of Mr. McKean, the motion was referred to the

Hall Committee.

All other business of the meeting having been disposed of,

the Tellers reported the result of the voting for candidates to

the Presiding Member, who declared that

2197. Prof. George Forbes, F.Il.S., London,

2198. Mr. Joseph G, liosengartcn, Philadelphia,

bad been duly elected members of the Society.

And the Society was adjourned by the President.
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Slated Meeting, November 6, 1891.

Present, 31 members.

President, Mr. Fraley, in the Chair.

Mr, Joseph G. Rosengarten, a newly elected member, was

presented to the Chair and took his seat.

Correspondence was submitted as follows

:

A letter of acceptance of membership from Mr. Joseph G.

Rosengarten, Philadelpiiia.

A letter from Mr. William Curtis Taylor, requesting ex-

changes on behalf of the Tacoma Academy of Science, Ta-

coma, Wash. On motion, the Academy was ordered to re-

ceive Proceedings from No. 96 and Catalog.

A letter from Mr. Joseph G. Rosengarten, in behalf of

various persons, requesting the Society to accept their gift of

a marble relief portrait of the late Mrs. Emma Seller, and to

fix a time for its formal presentation. On motion of Mr.

Dudley, the gift was accepted and the 20th of November was

selected.

Letters of envoy were received from the Soci(ite Imp.

Russe de Gcographie, St. Petersburg; Institut Meteorologique

de Roumanie, Bucharest; Meteorological Office, Royal Statis-

tical Society, London; Royal Dublin Society, Royal Irish

Academy, Dublin ; Geological Survey of Pennsylvania, Har-

risburg; Theological Seminary, Hartford, Conn.

Letters of acknowledgment (135) were received from Prof.

Serge Nikitin, St. Petersburg ; Anthropologische Gesellschaft,

Vienna ; Prof. Peter Ritter von Tunner, Leoben, Austria

;

Prof. Abel Plovelacque, Paris ; Mr. Samuel Timmiiis, Arley,

England ; Philosophical Society, University Library, Cam-
bridge, England; Victoria Institute, Linnean Society, Royal

Society, Royal Meteorological Society, Messrs. C. Juhlin Dann-

feld, P. L. Sclater, London ; Manchester Geographical Society,

Philosophical Society, Glasgow ; Prof. Andrew A. Blair, Mr.
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Joseph G. Hosengartcn, Pliiladelpliifi ; Kansas Academy of

Science, Topeka.

Accessions to the Library were reported from the Soci^te

Imp. Russe de Geographic, St. Petersburg; Institut Meteoro-

logiqne de Roumanie, Bucharest; Bataviaa-^ch Genootschap

van Kunsten en Wetenschappen, Batavia; K. Akademie van

Wetenschappen, Amsterdam ; Instituto y Observatorio de

Marina, San Fernando; Philological Society, Cambridge, Eng-

land ; Meteorological Council, London ; Mr. Samuel Timmins,

Arley, near Coventry, England ; Mr. James B. Francis, Lowell,

Mass. ; Massachusetts Historical Society, Boston ; Hartford

Theological Seminary, Mr. J. A. Spalding, Ilartford ; Geologi-

cal Survey of Pent sylvania, Ilarrisburg; American Society

for E.Ktension of University Teaching, University Marine Bio-

logical Association, Prof. Edwin J. Houston, MacGaUa & Com-

pany, Philadelphia ; Commissioner of Pensions, Bureau of

Education, U. S. Commission of Fish and Fisheries, Dr.

Albert S. Gatschet, Washington, D. C.

The death of Hon. William Morris Davis at Philadelphia,

was announced as having occurred in October, 1891.

On motion of Secretary Brinton, the paper of Dr. Boaz, on
•' Indian Languages," was ordered to be printed in the Proceed-

ings.

A communication on "The Electrolysis of Metallic For-

mates," by Hill Sloane Warwick, was presented by Secretary

Barker.

Curator Patterson Du Bois presented the following report

on the examination, by Mr. Paul Leicester Ford, of the auto-

graph copy of the Declaration of Independence owned by the

Society.

h'tiliH lilt l/if iiint'UH CopUt of the Declaration of Tndejnndcnce in Jeffer-

iun's Ilaiidtcritiiig.

Accnnling to order tlie Society's copy of the Declaration of Iiulepciul

encc wiia fxiiiuiiivd by Mr. Paul Loicvslvr Kord, in tlio meeting room ot

Uiu Hociety. on Wcdni'Mliiy, ()ctc)l)vr 21, 181)1, in luy prescncu as C uiuior.

TUc rulluwliig fact! were ubtalnod fi-um Mr. Ford.
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There were nine known MS. copies of the Declaration :

1. Jefferson's original first draft is now in the possession of the Depart-

ment of State at Wasiiington. It contains five emendations by Franklia

and two by John Adams.
2. On the 28lh of June, 1776, a fair copy was submitted to Congress.

It was discussed on the 3d and 4ih of July, and passed late in the day of

the 4th of July. There is no evidence that this copy, or any oiher, was
signed, except by the regular oflicial attests, on the 4th of July. All

traces of tiiis copy have been lost for many years. The engrossed copy

now in the Department of State at Wasiiington, which is, of course, not

in Jefferson's handwriting, was signed on the 2d of August following

—

some of the sigaers not having been in or members of the Congress on

the 4th of July, while others who were there and voted for the Declara-

tion were not among the signers.

Between July 4th and 8th, Jefferson wrote copies as follows :

3. One for John Page.

4. One for George Wylho.

5. One for Edmund Pendleton.

6. One for Richard Henry Lee, the copy now in the pissesslon of the

American Philosophical Society, to which it was presented by Lee'a

grandson.

7. In \8i~), Jefferson wrote that he had given a copy to Mazzei, who had
subsequently "given it to a French countess. Of this we know nothing

further.

8. A fair copy was written for Madison, perhaps fifteen years or so after

the copies made in 177(3 were written. This is now in the possession of

the Department of State.

9. In 1821, Jefferson wrote a copy which he inserted in his autobiog-

raphy.

This Society has in its possession the letter, dated July 8, 1716, ia

which Jefferson presents to Richird Henry Lee the copy above num-
bered 6. .Jefferson writes : "I enclose you a copy of the Declaration of

Independence as agreed to by the House, and also as originally framed ;

you will judge whether it ia the better or worse for the critics." On July

21, Lee acknowledged it, and said : "I wish sincerely, as well for the

honor of Congress as for that (;f the States, that the manuscript had not

been mangled as it is." On this Mr. Ford observes : "In 1825, when
this manuscript came into the possession of your Society, John Vaughan,
who, I believe, was then your Secretary, wrote to Jefferson, asking

him 'if it was the original draft.' To this Jefferson replied, stating

it was not, but added :
' Whenever in the course of the composition,

a copy became overcharged and difficult to be read with amendments,

I copied it fiir, and when that also was crowded with other amend-
ments, another fair copy Avas made, etc. These rough drafts I sent to

distant friends who were anxious to know what was passing

Whether the paper sent to li. H. Lee was one of these, or whether, after
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the passage of the instrument, I made a copy for him with the amend-

ments of Congress, may, I think, be known from the face of the paper.*

An examination of the paper proves conclusively that it is the latter, to

which has been added an endorsement in the handwriting of Richard

Henry Lee, and marginal notes In the handwriting of Arthur Lee, both

of which are attested by Richard Henry Lee, the grandson of the former,

on the document itself. As Arthur Lee was absent from this country in

1776, and did not return to it till 1779, his notes must have been made
subsequent to the latter date."

The underscoring and bracketing in the copies 3, 4, 5, 6 signify, then,

that Congress either struck out or altered the phraseology of those pas-

sages.

3Ir. Ford desires me to return his hearty thanks to the Society for the

privilege of examining the manuscript. It seems to me that tiie Society

is likewise indebted to Mr. Ford for the foregoing valuable information.

Patteuson DuBois, Curator.

The Treasurer, Mr. Price, presented a report from tbe Mi-

chaux Committee, as follows

:

To THE American Philosophical Society :

The Michaux Committee respectfully reports that at a meeting of the

Committee, held on Novembers. 1891, a letter was received from Dr. J. T.

Rothrock, enclosing the following list of the subjects proposed for the

Thirteenth Course of Lectures given under the auspices of the American

Philosophical Society

:

1. Vegetation of the Bahamas and Jamaica (illustrated).

2. Vegetation ot the Bahamas and Jamaica (illustrated).

8. Physical Geography of the Bahamas and Jamaica (illustrated).

4. Some Problems for the Future, arising from Forest Growth, Surface

Drainage and State Lines.

5. Forestry in Pennsylvania.

6. Relation of Forests to the Surface of tho Earth.

7. Some Points in Practical Forestry.

It is ex|K'Cied that the Lectures will be delivered in the Hall of the

Academy of Natural Sciences, which has been kindly tendered to him by

*Jie Academy for that purpose.

The Committee approved of the propo8ili«)n and requests the Sixuety to

make ao appropriation of 8v')*> out of the income of the Michau.x fund to

meet tho expenues of the Lectures.

In January, 1890, the Society made an appropriation of i$.20O, out of tho

Income of tho Micliaux fund, to Prof, lleilprin, toward:) tlio expenses of
bis fXiM-'dition to Mexico and Yucatan, and your Committee lias just

reccivvtl from him a pa|K'rentitled " Olmervalions on the Flora of Northern

Yucatan," ia the nature of a report to it of his botanical work in that
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country, which is herewith submitted as part of its report to be printed in

the Proceedings of the Society.

The Committee submits the following resolutions, which it desires shall

be passed by tlie Society.

Resolved, That the sum of two hundred and fifty-flve dollars be appro-

priated out of the income of the Micliaux fund towards tlie expenses of

tiie Thirteenth Course of tlie "Michaux Forestry Lectures," by Dr. J. T.

Rothroclt.

Resolved, That the paper of Prof. Heilprin, entitled "Observations on

the Flora of Yucatan," as well as the paper presented by Dr. Rothrocic

entitled "Some Observations on the Bahamas and Jamaica," in the

nature of report to the Michaux Committee of his visit to these Islands

in 1891, be printed in full in tlie Proceedings of the Society as part pf

the report of the Michaux Committee.

By order of the Board,

J. Sekgeant Pkice, Secretary.

The resolutions, as reported, were adopted by the Society.

Observations on the Flora of Northern Yucatan.

By Prof. Angela Heilprin.

It is not a little singular that while tlie Mexican region as a whole has

from the beginning of the century to the present day attracted tlie atten-

tion of botanists of all nations, and contributed more largely to the initial

understanding of geographical botany than perhaps any other region of

the globe, the Province or State of Yucatan should not have drawn to it

a single botanist of note. Indeed, it is only in the last few years that any
systematic effort has been made towards the determination of its flora,

even the relationship of which has not yet been precisely ascertained,

Grisebach, in his Vegetation der Erde (1884, Vol. ii, p. 301), dismisses the

region witli the bare statement that unfavorable iliraatic and physical

conditions prevent luxuriance of vegetable development, and Ilemsley,

in his report upon the botany of Mexico and Central America, prepared

for Godman and Salvin's Biologia Centrali-Americana {Botany, iv, p. 151,

1888), merely asserts our ignorance in the following words : "Before con-

cluding this part, we may add that little is known of tlie details of the

botany of Yucatan, except that it is very poor and scanty, and largely

composed of plants that still bear long droizghts without injury. The
poverty of the flora is ascrii)ed to the fact that the copious rains rapidly

filter away through the porous limestone substratum." Drude, in his

Jlandbuch der Pfianzengeographie (1890), ignores the region entirely. In

view of this very limited knowledge of the flora of a country so interesting
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as is Yucatan, I venture to submit a few general observations which were

hastily picked up during a field reconnaissance made in the early part of

1890 (late February and March), principally in the interests of geological

and ziological research. The collection of plants, which serves as a basis

for some of the determinations referred to in tiiis paper, was m.ule by Mr.

Wilmer Stone, one of my associates in exploration, to whom I am indebted

for notes and remarks on distribution, etc. I desire in this place also to

acknowledge m)' indebtedness for various favors to D. Emilio MacKin-

ney, of Merida, Yucatan, the author of the now progressing Nuevo

Judio,* who has kindly assisted me in the determination of species not

in flower, and of which specimens could not readily be obtained for our

collections, and also furnished the local or Maya names.

Perhaps the traveler's first surprise on landing in Yucatan is that his

eyes do not immediately fall upon a line of lofty primeval forest ; secondly,

he may be distressed by the uiter barrenness which at times distinguishes

much of the region that is covered by the bush or "jungle." This is the

condition throughout much of the dry season when the trees and bu.shes,

instead of being buried in dense and brilliant verdure, arc as bare as

though they had just passed through the tail end of one of our northern

winters. The more striking does this condition appear when it is recollec-

ted that the region under consideration is well within the tropics, but little

elevated above the level of the sea, and seemingly well fitted for the dev-el-

opment of a rich and luxuriant flora. In the region first visited by us—the

flat limestone tract included between the seaboard and the capital city

—

the vegetation is monotonous to a higli degree. There is little of that

variety of form which we are accustomed to associate with the vegetation

of the south—little or nothing of the life wliich astonishes by its exuber-

ance. By far the greater number of the arbore:il elements of tlie scrub

—

for it is more nearly scrub than either jungle or forest—belong to the

group of the Leguminosse, among which the yaxhabiii\ (a species of

Cassia) and the dog-acacia or aubinche {Acacia cornigera), with their abatis

of thorns, stand out as prominent niombers. Beyond the presence hero

and there of one or more spicies «>f cactus {Gereus Puruoiauus, G.fliujelli-

formia, Caetu$ opunlia) and the vision of distant cocoa-palms and oranges,

there is little to remind the stmnger from the north thai he is not traveling

in his own country. There are no large foresters swinging garlands of

evergreens to the breeze, no canopy of fiowers to waft perfume to the air.

All about are tree-like bushes, fifteen to twtuityfive feel in height, tliin ami

Bu spare in their f«>liage as to permit of but intliirerent sh:ide, ami most of

them stocked with a wonderful armor of hooks and tliorns. There are few

flowers on the inlerground. and what appear on the branches above are

almost wholly ofa yellow color—the tlowurs of the Cassia and of the numer-

*n Mtmo Judto : Apunte$ que terviran pnra ta/ormaclon de La Flora Yacateea. Muridii,

ima.

tl*itmoune«<l with the Qprman pmntinoUilon of tho vowoU, w^'habtn. Tho x wliioli

appcAfs In many of lh« Maya or Yucattxuiit wurda, hj* In Uxmul, hits the nouikI ofn/t.
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ous associated Acacias. These may be taken to represent the white blos-

soms ofour cherry and dogwood Here and there the ey(^ catches a t;limpse

ofa solitary screw-pine, the^ipil* of the Mayas {Pund'inus canielnbruin), a

plant which seems to have pretty firmly engrafted itself upon the Yucatan
flora.

Withal that Is lacking to indie ite a tropica! flora there is equally little

that is really distinctive of the northern woods ; there are no oiks, maples,

beeches, poplars, junipers, cedars or pines. Excepting the A-cacias we failed

to detect a single genus of northern forest trees. f Yet the total impression

produced by tiie vegetation w.is one immediately suggestive of tiie north,

and not of a flora intermediate in character between that of the north and
that of tlie south. The largely denuded condition of the trees undoubt-
edly conduced towards tliis impression.

This is the picture of the limestone flats between Progreso and Merida,

and of much of the region lying to tiie east, south and west of the capital

city; it is the picture as we found it in the dry season, in the month of
Marcii. before nature had yet begun to respond to those refreshing

influences whicli are the ortering of the rainy season. J It was the tropical

winter^ But even at this season of tiie year there were pieces of landscape

that were fragrant in their verdure. Wherever the hand of man had
transformed the native scrub into the fertile, but ever dreary and monot-
onous, hennequen country, with it'* countless aloes (Agtve rijida? var.

A. Simlima) planted^in avenues of geometrical precision, the eye is sure

to rest upon a number of scattered garden spots. They are the groves of

the haciendas, and it is difiicuit to conceive of anything more brilliant or

refreshing than these o.ises in what might be termed a fertile desert. The
dense masses of foliage of the orange, ramon (Brossimum alicaslrum), and
one or more species of Ficus (F. longifolia), with their deepest tints of

green, and the overarching plumes of the cocoanut, offer a sharp contrast

to the bleak expanse of hennequen, and a picture of loveliness not soon

to be forgotten.

Along the roadways and in the gardens of Merida numerous examples
of the true arboreal vegetation of the tropics are to be met with. Con-
spicuous among these are the silk-cotton tree {Boinbax ceibn) and the

bonete or kamche {Jacaratia Mexicnnd), both of which assume tlie stately

proportions of forest trees. At the time of our visit they were already in

full fruit, although they as yet showed scarcely a vestige of lesif. Tliis

peculiarity, so novel to the stranger, was also true of most ot tiie larger

trees, such as the sapote (Sapota achras), pochote {Eriodeialruii anfractu-

osum), the so-called native cedar or cedro {Cedrela odorata), etc. The

• Tht^ Maya 0, or reversed C, is pronounced as a sliort lingual tz.

tSo many of tlie biislies and trees Ijeing destitute of leaf, and therefore largely unrec-
ognizable, it is possible that more of the temperate forms are actually represented than
appeared to us to be the case.

t Returning to Progreso in the early part of June, I found that the vegetation, although
considerably advanced, was still backward as compared with that of the eastern low-
land plains of major Mexico, and in every way much less luxuriant.

PUOC. AMEU. PllILOS. SOC. XXIX. 136. 8. PKINTED DEC. 28, 1891.
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plum or siruela (Spondias) was also bearing heavily, but it stillboie traces

of flowering. One of the most ornamental trees of the roadside is the

"southern pine" or Casuarina, which also thrives extensively in the open

and windy sand spots of Progreso.

The tree which at the time of our visit gave the tone of luxuriance to the

vegetation was the ramon {Broxsimum nlicnstrum), the dense masses of

whose foliage are a refreshing object in the street scenery of almost every

town in northern Yucatan. It is extensively cultivated for horse and

mule fodder, and thus frequently appears for cause stripped of its leaves

for a height of thirty to forty feet. It then shows to advantage the brilliant

contrast between its pale gray, almost white, trunk and the dark green of

its crown. Plants with showy flowers were not numerous, and the flowers

where occurring were not specially remarkable either for beauty or for

fragrance. There were, however, one or two notable exceptions, which

went far to redeem the reputation of the tropics. One of these was the tree

known in the Maya language as xkuichS, which comprises the two species

familiar to botanists as Pachira alba and P. fastuosa. Both forms were

completely naked, except for the large tufts of red and white blossoms

which were scattered over the branches, Tlie tree is a favorite with the

natives, and we met with it at numerous places along the open roadside

;

but its true home is the village garden. Scarcely less attractive in its dis-

play of flowers is the siricote (CorcZia 5«?>e8<'t«ffl), with its large and bril-

liant cups of sOiirlet, the abiding place of several spegies of humming-bird.

The picture of Merida and its surroundings, so far as the vegetation is

concerned, is also the picture of much of the outlying region where settle-

ments liave efficted a lodgment. The approach to every village is heralded

by a growllj of sabal or cocoanut, the former of which attains the dimen-

sions approximately of the Florida palmetto, rising in graceful shafts sixty

to eighty feet in height. Its most picturesque garb is seen when the tree is

enclosed by the trunk and cable masses of the copo (Ficus riibiginosa),

whose close embrace makes it appear as though the same trunk and roots

were nourishing and supporting the lives of two very distinct organisms.

The fig, of later growth, had wrapped its massive descending roots about

the shaft of the palm, and in such a manner as to leave little or nothing

of its fellow visible except the tufts of leaves. Manifestly the pseudo-para-

Blte had Mlarted life from above, possibly from seeds deposited by a bird,

galhvring sustenance from the atmosphere and its contained imi)urities. I

could find neither here nor in Mexico proper, where 1 subsetiuontly had

frccjuent opportunity of observing this growth, evidence of strangulation

of the host. Inasmuch as the trunk of the palmetto does not materially

incrcuHo in bulk after it flrat rises from the ground, I doubt much if this

closing around causes any real injury to the plant attacked, contrary to

the gonenil belief of the natives. The flnost specimens of the cocoa-palm

were inet with by uh at a locality on the north coast known as the Serrito,

a few n\\\tin to the cuHt of the Puerto de oilam. The tree does not in this

place grow to any great height, perhaps forty lu flfiy feet, but it appears
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in full vigor, and many of the trees of the large grove, which is here

bathed by the ocean breezes, were laden with fruits. Compared with the

cocoa-palms which I subsequently met with in the Mexican region west

and northwest of Vera Cruz, these appeared to be of a much more healthy

type, and altogether their general aspect was much fresher. In the same

region is also found the dwarf cocoanut (Cocos coyol).

In the mountain region forty to sixty miles south of Merida, or beyond

Ticul, certain new elements are introduced into the vegetation, which
impart to it a somewhat distinctive character ; but, broadly speaking, the

flora is still that of the northern limestone flats, with its acacias as the

dominating feature. At several points on the northern flank of the Sierra,

as between the hacienda of San Juan and Uxmal, and again between

Ticul and the hacienda of Tabi, there are extensive growths of the red

gum, the chakah of the Mayas (Buisera gummifera), the tree which yields

much of the chewing gum of commerce. Like most of the larger for-

esters it was destitute of leaves, and in its peculiarly dichotomizing

branches and copper-colored trunk, it could not fail to attract the attention

of the traveler. The tree grows to a heiglit of some forty to sixty feet, and

in such close association as to form woods of its own. I met with it in con-

siderable abundance along the line connecting Vera Cruz and Jalapa, not

far from the villace of San Juan. Along the roadways and in the thinner

jungle the lesser pineapple or i)inuela {Bromelia pinguin) was very abun-

dant, its long and rigid saw-like leaves, tipped with bright crimson, form-

ing an otrective foreground to the more delicate types of vegetation

beyond. Especially beautiful is the eftect produced by these plants at the

approaches to the famous ruins of Uxmal ; great tufted masses, five to

seven feet in height, line the roadway on either side—a natural stockade

alike impassable to man and beast.

Only along a comparatively short stretch of roadway between Izamal

and Tunkas, on the Camino Real to Valladolid, did we meet w^ith that

phase of vegetable development which the mind popularly associates with

a southern flora—a flora which is tropically luxuriant, and where luxuri-

ance is dependent not upon the special growth of plants of a single order,

but upon an assortment of largely heterogeneous elements. Tlie begin-

nings of such a vegetation we found a few miles to the southeast of Sitil-

pech. Tlie limestone has here undergone deep decay, liberating a rich

deposit of red earth, which has attracted a profuse and varied flora. The
trees are verj"^ much larger than we had heretofore seen in the bush and
some of them almost noble in their proportions. Manifestly they are the

remains of a forest which was at one time far more majestic than it is

to-day, and which dates its primal de-*truction probably to tiie period of

the early colonization of the country by the Spaniards. The overarching

boughs, decked with a profusion of dog-jessamine {I'aberncemontana amyg-

dnlifoUa), orchids and air plants, especially the litter, help to form a

dainty bit of road .scenery which it would be difficult to match. Of the

orchids, the Cattleya was especially abundant, forming by its large

bunches great unsightly scars in the axils of the forest trees. "We col-
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lected also a number of Oncidia, etc. The epiphytes were mainly Tilland-

sias or Bromelias, which in places literally covered some of the large for-

esters, especially the pick (^Inga xilocarpn). Among other components of

the vegetation are the Spanish bayonet {Yucc(t) and Foiircroyji, rising

thirty to forty feet, and several species of cactus {Ccreus grandiflora, G.

fl igelUformis, Melocactus). The first of these, the fai- famed night-blooming

Cereus. occurs in great sprawling masses, dependent from the lower

branches of the bush. Here and there it is closely associated with the

organ or giant cactus {Cereus Peruviana) and with other species to form

dense and impenetrable thickets. Many of the plants were in flower at

the time of our visit.

Three large cenotes, or, more properly', aguadvs, those of Shkashek and

Balantun, open up within a short distance of one another on this road,

and their deep basins are largely encircled by a luxuriant growth of forest.

Over the surface of two of these, great lily pads had encroached upon tho

water, recalling a picture from our own far north. In a second well a

brake or cane, together with the puh (Pandaiiua ^ll^lis), had largely

usurped the place of the lily. I observed here also a number of calabash

bushes or trees (Creseentiu cujete).

On the northern coast of the peninsula, adjoining the luxuriant sapo-

Uile$ of the Serrito, is a vast mangrove maze. Unlike the mangroves of

the Soutljern United States, such as I had observed in profuse develop-

ment on the western coast of Florida, or of Bermuda, the Yucatan man-
grove is a noble forester, rising a hundred feet or more in height. The
great air-shoots or roots descend from an elevation of fifty to sevenly-flve

feet, and in their massiveness recall the giant cables of some of the Ficacem.

In its general aspect tlie mangrove forest is most impressive—a wilder-

ness of r<M)ts, stems and foliage, into which but little sunlight penetrates.

Attention has already been directed to the scanty character of the Yuca-

tan sylvrt ; this is, indeed, the natute of the "jungle," which is referred

to by nearly all travelers since tiie days of Stephens and whicli encom-

passes the sites of many of the larger ruins of the interior. The true

forest jungle, such as is to be met with in the Slate of Tal)asco or in the

low Mexican region west of the Gulf, is wanting over the greater part of

the extensive limestone plain of the north, nor does it show itself in the

mountain tracis either. This condition has led botanists to assume that

the n«»rlliern half of tiie peninsula was climatically and physically un-

suited to the developnjent of the prt)IU8e and healthy vegetation which

elsewhere distinguishes tropical Spanish America. Indeed, Grisebach

goe« HO fur us to assume that the di-flcivncy of forms is mainly due to an

absence of rninfull, which is, however, as well marked in Yucatan as it is

in most non uiouniainous tro|)ical countries. The fallacy of this view has

already been pointed out by Woeikof.* The scraps of luxuriant growth

ttiut H|>|>enr here and there, taken in conjunction with the giant dimon-

tionH of itome of tliu scat let ed foreMlers, seem to me to point rather to

* Rriui durch YuktUriH uiid itir tUiUtMUehtn Pi-oviiuen ton Mexiko, 187i. Potormanu's
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favorable tlian to unfavorable conditions and to an explanation of the

existing sparseness of the vegetation which has no connection with cli-

matic or physical influences. I think it all but certain that an extensive

forest at one time covered the land, and that successive devastations in

one form or another have brought tiie surface to the condition in which
we now find it. That tlie Spaniards here, as in Mexico proper, caused

wanton destruction of the native forests is positive ; but how often the

destruction has been continued since the period of the conquest has not

yet been determined.

The lollowing brief notes on some of the plants observed by us may
serve in a measure to elucidate the vegetation of northern Yucatan ; most
of the determinations have been made by ISIr. ]\IacKinney, wlio has also

supplied the Maya names (tlie second name wliich occasionally appears in

parentlicses is the one in common use).

Gauia sp.? ( Yaxhabin).—Tree, 15-20 feet, very abundant in the open scrub

between the seaboard and Merida. Flowers briglit yellow.

Acacia cornigera {Subinchi'').—Very abundant in the bush.

Acaci'i odoraiissima ? {Baalch').

Iiuja xUocarpa {Pick) —One of the largest of the roadside trees, 70-100 feet

or mure in height. This tree appears to be specially selected for

decoration by the Tillandsia.

Bombax ceiba {Yaxche).—The silk-cotton tree is one of the giants of the

Yucatan flora, of which it constitutes one of the distinctive features ;

70-100 feet ; very abundant. Specially noble examples of this tree,

one of them measuring not less than eight feet in diameter, are found

in the region abaut Ticul. Destitute of leaf at the time of our visit,

but bearing an ample supply of pods.

Eriodendronanfractuosum {Porhote).—An abundant tree, mostly of smaller

size than the ceiba; flowering.

Pachira alba, PacMra faaluo^a {Kcuyche—Amapola).—Cultivated as orna-

mental trees ; lo-3.) feet ; flowering, but devoid of leaves.

Brosainum alicastrum {Ox—Ramon).—Very abundant in all the village

gardens ; cultivated for fodder. Tree, 60-80 feet.

Fic'ts fjrandifoUa (^l^•M/tt).—Large and abundant tree.

Ficus Tubiijinosa {Coio).—Very abundant as a pseudo-parasite on Sabal.

-Ficus luurifolia —Shade tree in the park of Merida.

Jicaratia Mexkana (Kamcfie— lionete). — Large and abundant tree—in

fruit. Tlie conspicuous triangular fruit is prepared in a variety of

ways as an article of food.

Carica papaya (Put— Papaya).—The papaw ; very abundant in gardens.

Bursera gummifera (Ghacah).—Tree (destitute of leaf at the time of our
visit) very abundant in tlie hill region south of Ticul ; 50-60 feet.

Spondits lutea (Abat—Xkinim-hobo— Siruela).—One of the forms of Yuca-
tan plum ; extensively cultivated.

Spoudiai microcarpa {Aac-abal).

Spo/idiii-s rubra {Xkis-abal).

Vordia Sebestaiia {Kopte—Siricote).— .Abundant in gardens.
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Cedrela odorata (Z«Zc7i«).—Abundant in gardens in Mcrida and in nearly

all villages.

Casuarina.—Abundant in gardens and in open places ; 30-60 feet.

Anona sqwimosa {jnlmui—Saramayo).—The custard apple.

Anona muricata {Guandoano).

Anona glabra {Op).

Sapote achras.—Much cultivated for its delicious fruit ; tree 50-80 feet.

Lueuma mamosa {Gluicalhas).—The mamey.

Mamea Americana.—The San Domingo mamey ; extensively cultivated.

Pertta gratissima (On—Aguacate).—Alligator-pear.

Plunuria alba (Nicte— Flor de Mayo).—Uullivated for its beautiful and

highly aromatic tiowers.

TabernceiHontana amygddifoUa (Uoupek— Jazmin, de perro).—Dog-jessa-

mine. Very abundant along some of the roadways, as on the Camino
Real between Izamal and Tekant6 ; flowering.

Crescentia cujete {Luck—Jicara).—Calabash tree ; observed at the aguada

of iShitashek.

Tecoma equinoctinlis (Sacak—Bfjuco de Chiquiuite).

Cucurbita pepo (Kuin— Calabaaaa).—Calabash.

Wiizophora mangle {I'apclie).—Forming extensive forests on the north

shore, east of the Puerto de Dilam.

Cereu» Perutianus (Nan— Organo). — The organ cactus, forming dense

and almost impenetrable thickets ; 30-30 feet. Very abundant near

the hacienda of Tabi, southeast of Ticul. A smaller species is known
as Xuntsutsui.

Cereus grandijlora (Pilaya).—Abundant in the thickets, where its great

depending masses impede penetration.

Cereus fldgtlliformis (Ganchoh).—Common on rocks.

(Jereua lanntus (l^acdm).

Uaetua opuntia {Pakd'n).—The common nopal.

JUeloeaetus comviunia (Pdlxituk—Iiisnaga).—Abundant in places.

Bromelia pinguin (0/iom—linuela),—Abundant, and forming dense thick-

ets.

JUtua aapientia (Saohaa$).—The common banana ; extensively culti-

vated.

i/u$a paradinaea {Box-haas).—Plantain ; also common.
Cocot nucifera.—Abundantly cultivated, and forming along the northern

shore beautiful gn)ves ; 50-70 feet.

Coeo$ eoyol.—Dwarf cocoanut.

Babal JUexieana (Uayal xaan).—l am not certain tliat this is the common
species of palinullu of Yucatan ; the tree attains a height of some
70-«0 feet

Thrinaw otomale (Bon-xaan).

Thrinax parcifolia (uIho Unyalxnanf).

J'andanut eandeUibrum {('ipil).—Stray specimens appearing here and

thuru in the buMh, bolweun Progreso and Merlda.

I\tndanu$ utitit {P,th). — li\ the waters of the ccuoto of Uulantun.
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Some Observations on the Bahamas and Jamaica.

By Dr. J. T. Rothrock.

(Read before the American Philosophical Society, November 6, 1891,

as part of the Report of the Michaux Committee.)

The American Philosophical Society having last season set apart from

the Micliaux legacy the sum of three hundred dollars towards defraying

the expenses of my West Indian exploring and collecting trip, 1 desire

to offer the following :

The object of the appropriation was the collecting of photographs and

information which could be utilized in the preparation and delivery of the

annual lectures, popularly known as "Tlie Michaux Forestry Course."

Towards accomplishing tliis, tlie islands of New Providence, Eleuthera,

San Salvador, Watling and Inagua, all of the Bahama group, were visited,

as well also as Jamaica and its lesser political dependency, the Grand
Cayman, which is situated one hundred and ninety nautical miles, nearly

W.N.W., from the western end of Jamaica.

As the time allowed for my entire trip was but three months, it is evi-

dent timt no prolonged stay could be made in any one place. "We de-

voted by far the greater portion of our time to the island of Jamaica, and

found everywhere, but especially on its greatest altitudes of 7000 feet,

ample returns for our search.

In all, about one hundred and fifty good negatives were obtained. As
duplicates were usually made, it is fair to say there are about seventy-five

satisfactory illustrations of trees, physical geography and topography of

the islands visited.

How ricli a field the island of Jamaica offers may readily be inferred

from tlie following facts :

1. If reduced to a square, the island would be about sixty-five miles

long by as many wide.

2. Its population is only about 600,000 souls.

3. Only twenty -five per cent, of its area is under cultivation.

4. The agricultural methods are very primitive and fertilizers are

sparingly used.

5. Notwithstanding these fact's, this small area, after retaining enough

for home uses, sends into the markets of the world nearly $9,000,000

worth of products each year. These are mainly from the vegetable king-

dom.

It is well, also, to call attention to the fact that, of these exports, prob-

ably about fifty per cent, are shipped to tlie United Slates as against

thirty-seven per cent, to Great Britain. Of fruit alone, we received in

1889 not less than $1,580,000 worth, as rated by the exports there. Of

course, its value here was vastly greater. There has been during the

past five years a decided increase in the trade with tue United Slates, and

some also with Canada.
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In spite of the relative proximity of the Bihamas and Jamaicn, tlie con-

trast between these ishinds is exceedingly marked. Tlie Bahamas are

low and show no considerable elevations. Jamaica reiciies a maximum
altitude of 7360 feet above the sea level. The soil of the Bahamas is

scanty, and consequently cultivation entail-i fertilization. Tliat of Jamaica

is of great depth, and its continued productiveness is evidence of a vast

natural fertility. The flora of the Baliam is shows marked resemblance

to that of Florida. The tlora of Jamvica is essentially tropical, save at

such altitudes as suit plants of cooler regions. In sucli places we found

the common chickweed {Stell'xrin media), the while clover {Trifolium

repens), associated with plants from the cooler parts of southern regions.

The mangrove (Rhizophora mangle), common to the tropical seas

around the globe, attains in Jamaica (compared with that in Florida

and in the Bahamas) a surprising height. Near Port Morant are large

jungles, where the trees attain a height of at least sixty feet. This is the

proper place to call attention to possible tannin production, which the

mangrove suggests. No tree that we have here, at all approaches it in the

now so important to Jamaica, lias l)een introduced there.

Of the original forest but little remains in Jamaica, tiiough reproduction

baa again covered tlie steeper slopes with a luxuriant growth of timber.

Jamaica is not wanting in liard woods. Some of these are ot great

value. It is claimed that of these they need none from us. Though, on

the oilier hand, it is ecpially sure that lor white and yellow pine the

iHland draws very largely upon our resources. The Uiilteil Stales lur-

nished Jamaica in 188U nearly i^iOO.OUO worth of building ntaterial, of

which the major p.irl was prol)ably luntl)er. It is not probable that the

economic resources of the vegetable kingdom in Jamaica are properly

recognized, or that we derive from them now anything like what wo shall

in the future.

Attention should also Itcre ho called to the fact that, years ago,

»UemplN wero made to introduce the Sisal hemp from Yucatan into the

illandH on llie southern coast of Florida. It appears to have been aban-

don«d (protiably from want of pr«>per machinery to extricate the fibre).

The planU tre now growing wild iu tboso Florida islands, and have been
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introduced, under the intelligent and earnest direction of Gov. Sir Ambrose
Shea, into the Baliamas, where they promise soon to furnish large quanti-

ties of fibre which will rival manila in the markets of the world.

From Publication No. 86, of the U. S. Hydrographic Office for the Year

1888, page 1, I quote the following: "The sea breeze generally sets in

about 9 A.M., and, blowing either directly on shore, or, according to the

trend of the coast line, at an angle to it, continues till about sunset, when
a calm interval is succeeded by a light off-shore air, attaining its greatest

strength about daj;- dawn, and being succeeded by an oppressive calm, to

be again followed by the sea breeze. On the coasts of Cuba, Santo Do-
mingo, Puerto Rico and Jamaica, tlie regular sequence of land and sea

breezes is seldom interrupted." So far as our observation could go in so

brief a period, we can entirely confirm tliis general statement. These

local breezes must not, however, be confounded with the trade winds
which, from latitude 28° N., come normally from the N.E. or E.N.E. and
sweep over the ocean areas in which these Islands lie. Neither must we
lose sight of the fact that, at Kingston, in Jamaica, the wind comes the

year through almost constantly from the S.E.

Observation has shown that during the months of November, Decem-
ber and January frequent rains fall upon the northern side of the island

of Jamaica. It would appear as if tlie direction of these trade winds and
the position of the island of Cuba might explain some notable ditferences

in the distribution of this winter rain upon the northern shore of Jamaica.

From Cape Maysi, on the eastern end of Cuba, to Morant Point, the east-

ern end of Jamaica, the direction is N.E. ^ N. or about N. 39^ E. The dis-

tance is about 180 nautical miles. Port Antonio bears by the compass
from Cape Maysi about 8° more to the westward than Morant Point.

Both of these places are, however, fairly in the line of the N.E. trade

winds, which may reach them xyithout sweeping over the mountainous,

fog-enveloped eastern end of Cuba. It is Important to bear in mind that

these mountains on the eastern end of Cuba attain a height of 7000 feet

and must have a temperature considerably below that, of the sea level.

A line drawn from Lucea, on the northwestern end of Jamaica, would
cut the mountains of Cuba about 100 miles from the eastern end. In

other words, the trade winds from the N.E., to strike Lucea, must first

cross the mountains of Cuba, where, by the lower temperature, the mois-

ture is precipitated. Whereas, the normal N.E. trade wind can reach

Poit Antonio without having to cross the Cuban mountains. The latter

reach the Jamaica coast as wet winds, whose moistu re is precipitated on
the northern side of Eastern Jamaica ; but the winds which reach Lucea
come as dry winds.

The facts, as oljserved by us, were, first, the large aqueous precipitation

of Port Antonio and the small precipitation at Lucea. The whole fact

is briefly expressed by the saying of the sailors, that to find Port An-
tonio you had but to enter the blackest, rainiest port on the northern

side of Jamaica.

PKOC. AMEK. P1IIL03. SOC. XXIX. 13(3. T. PRINTED DEC. 31, 1891.
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The practical bearing of this is not hard to see from a sanitary stand-

point. The high ground on the western end of Jamaica is the climate

most suitable for the invalid. The beautiful little town of Lucea, if it

possessed a large, well-kept hotel, would be an ideal winter resort for our

northern invalids.

Whether considered from the standpoint of climate, scenery or pro-

ductiveness, Lucea could be made a more desirable Avinter resort than the

Bahamas. Indeed, I am so strongly impressed by the possibilities of

Northwestern Jamaica for the invalids of the future that I cannot refrain

from making these statements as positive as I have.

There is one more factor to be considered in the climate of Lucea. It

is that the trade winds from the N.E. tend, on striking the northern coast

of Jamaica, to be deflected into E.N.E. winds. This would place Lucea

somewhat under the protection of the parishes to the east of it ; so far, at

least, as the rainfall is concerned.

We lay in the harbor of Port Morant, on the southern side of Jamaica,

whilst a furious north wind was bloAving on the northern side of Jamaica

and deluging the region near Port Antonio with the rainfall. Yet we re-

ceived a very moderate share of the rain, which was drained from the

clouds by the mountains north of us.

Dr. Morris read a note from Mr. Patterson, Trustee under

the will of the late Franklin Peale, suggesting the removal

of the stone-age collection of relics, and -moved that the

Curators be instructed and authorized to withdraw Irom the

custody of the Academy of Natural Sciences the Peale stone-

age collection;?.

A discussion ensued, in which Dr. Brinton, Dr. Morris, Dr.

Co|^, Mr. Dudley, Mr. Martindale and Mr. Du Bois took

part.

The President stated the manner in which the Society had

become the owner of the collection referred to.

On motion of Mr. Dudley, the further consideration of the

whole matter was po.stponed until the ne.Kt regular meeting of

the Society, and the Curators were requested in the mean-

time to examine into the facts and report upon the same.

At the call of deferred business, the report from the Com-
mittee of which Prof. E. D. Copo was Chairman, postponed

from May 1, 1891, was taken up and considered.

Prof. Coj)e requested that the same might be postponed

until next meeting, which, on motion, was agreed to.

And the Society was adjourned by the President.



1891.] 149

Stated Meeting, November W, 1891.

Present, 26 members.

President, Mr. Fraley, in the Chair.

Oq motion of Mr. Dudley, it was

Resolved, nem. con., That the ordinary business of the Society should

be suspended, and that such matters as were set for this evening should

be postponed until the next regular meeting, and that the only business

that should be attended to to-night, should be the reading of a paper by
Mr. Henry C. Baird, on "Carey and Two of His Recent Critics—Boehni-

Bawerk and Marishall," and the presentation of the portrait of Mrs. Seller.

Mr. Ilenry Carey Baird read a paper on " Carey and His

Recent Critics."

Mr. Rosengarten read the following letter

:

FuEDERicK Fraley, Esq.,

President American Philosophical Society.

Dear Sir :—Some of the friends of the late Mrs. Emma Seiler, includ-

ing many of lier pupils, desire to present to the Philosophical Society, of

wliich Mrs. Seiler was a member, a marble relief portrait of that lady, to

be placed in your Hall, as a memorial of her scientific labors and of her

success in elevating musical education, and of her contributions to a bet-

ter linowledge of tlie voice in speaking and singing. You are respect-

fully asked to request the Philosophical Society at its next meeting to

accept tliis gift, and to fix a time when it can be presented, and a memoir
of Mrs. Seiler, be read, to be preserved and printed in the record of the

Transactions of the Society.

We are very respeclfulli^ etc.,

Mrs. Caspar Wister, Mrs. S. I. Lesley,

Mrs. Brinton Coxe, Mrs. Marriott C. Smythe,
Mi^8 Itosengarten, Miss Maria Moss,

Miss Bradford, Mrs. John W. Field,

:Miss Maria Hopper, Miss Ella C. White,

Mrs. Messcliert, ]^liss Mary A. Burnham,
Miss Messchert, Miss Kate S. Gillespie,

Miss Bennett, Miss B. M. Randolph,

Miss Eliza B. Chase, Mrs. George McClellan,

Mrs. Agues G. E. tshipley, Rev. Dr. T. K. Conrad,

Mr. William Ellis Scull, Mr. William Piatt Pepper,

]\Ir. M. H. Messchert, Mr. Edward H. Coates,

Mr. Charles Piatt, Mr. J. G. Rosengarten.

Philadelphia, Nocember 4, 1391.
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Mr. Rosengarten, presenting the portrait of Mrs. Seller,

spoke as follows

:

Mr. President:—At tbe last meeting, the American Philosophical

Societj' agreed to accept a marble relief portrait of the late Madame
Seiler, presented by a few of her friends and pupils. I now have the

pleasure, on behalf of the subscribers, to present it to you and through

you to the Society. Madame Seiler was a member of this Society, one of

the si.\ women wlio have tbus far been enrolled on its list. The others

•were Princess Dashkoflf, Mrs. Somerville, Mrs. Agassiz, Miss Maria

Mitcliell and Miss Helen Abbott. Her works on "The Voice in Singing"

and "The Voice in Speaking " were not lier only claims to this distinction.

In Germany, her native country, Madame Seiler was a pupil of the famous

teachers of tbe University of Berlin, and it is to her that is attributed the

first use of the laryngoscope in studying the organs of the throat,

•while her discovery and description of some of the parts of the throat

were of great value. She brouglit letters of introduction from well-known

German sjivans to the late Dr. George B. Wood, for many years President

of this Society, and through him was enabled to make the acquaintance

of the Rev. Dr. Furness, among its oldest members. This venerable

member of the Philosophical Society helped her in all of her literary

•work, and was her kind and steadhist friend through all her life ; his last

act of kindness was officiating at her funeral, when his tender sympathy

and earnest words assuaged the grief of her family and her friends. But

no patronage and no help would have availed without the talent, energy

and ability winch won for Madame Seiler hosts of friends here. Her
success was shown in the establishment of a singing academy, where

many pupils were trained in her uyithods, and her little leisure was spent

iu scientific and literary work. Much still remains in manuscript, but

her printed books iiave been freely used and commended by the later

writers on the subjects specially her own. As a mark of respect and

aQection, her friends and pupils have secured this admirable marble relief

portrait. It is the work of Mr. Henry K. Bush Brown, a young American

artist, and it is now presented to tl»e Philosophical Society, with the

request tliut it may find u suitable place on the walls of its hall, where

there are portniils and busts of many of the distinguished men who have

been members. What Madame Seiler did to entitle her to tiiis honor will

be set forth in detail in a biogniphical sketch to be read this evening, and
that memoir will no doubt bo preserved in the growing list of necroiogical

Dutices in the printed papers of the Society. On beluilf of the subscribers

this niurble relief iK)rtmll is presented to tlie Society as an expression of

the uffcction and admiration fill for Madame Seiler in her lifetime and in

the ho|Hj of tIaiH perpetuating her name and memory as those of a woman
who did niuclt for a Hcientific knowledge of nunic and wlioue general cul-

ture, bruud symitalliies and eariteHt labors endeared her to all who knew
her. Cuiniag tu (hb city almost au entire stranger—nut even a nnister of
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the language spoken here—it was the kindness shown to her by members
of the Philosophical Society that enabled her to find employment and to

show her mastery of her art and to carry on her scientific work and to

write her books. It is eminently fitting, therefore, that this memorial

portrait should find its final resting place on the walls of your hall, and

that her name and services should be perpetuated in your records. I

now, in the name and on behalf of the subscribers, hand over to you and

through you to the keeping of the Society, the portrait of Madame Seller,

a member of tiie Society, a woman of many virtues and talents and be-

loved by a large circle of friends, who liave joined in thus testifying their

sense of the honor conferred on her by this Society and of her eminent

right to it.

The President accepted the portrait ia a few appropriate

remarks.

Mrs. J. P. Lesley then read the following sketch of Madame
Seller

:

Mrs. Emma Seller was born on the 23d of February, 1831, at "Wurtz-

berg, in the kingdom of Bavaria. Her maiden name was Dirutf, and her

father was court physician to Ludwig, King of Bavaria, and also Surgeon-

General to the kingdom. Emma Diruff had two brothers and two sisiers.

One of her sisters afterwards married Dr. Canstadt, a celebrated physician

and professor at Jena, who also started a medical journal, which is still in

existence. Her other sister married Dr. Demme, professor of surgery at

Berne, and brother of a distinguished Lutheran clergyman of that name,

formerly settled in Philadelphia.

The children of Dr. Diruflf were on familiar terms with the young
princes and princesses at the court of King Ludwig, and occHsionally

shared their lessons with the same tutors and professors, and Emma grew

up in close intimacy and friendship with the princesses, and with the

young Maximilian, and Otto, King of Greece. She lived in the atmos-

phere of court life, was early presented, and the king and queen valued

highly their intercourse with the family of the court physician. To our

American ideas these are trifles, but unless we understand all the early in-

fluences of a young life, we cannot realize what one must have to over-

come in later years when living among people to whom all such distinc-

tions are purely artificial.

Iler early ycmth was a very happy one, devoted to her education, in the

heart of a family circle of sufficient wealth to be free from serious anxie-

ties and cares, and their home in the midst of beautiful scenery, for which

she had all her life a deep appreciation.

In the year 1841 Emma Dirutf was married to Dr. Seller, a young phy-

sician whose family like her own was one of the oldest and most aristo-

cratic in Bavaria. The estate of her husband, to which she at once re-

moved with him, was situated in Langeuthal in Switzerland, not far from
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Berne. She -was then twenty years old. For some years she lived in

outward comfort, not called on for serious exertions beyond the cares for

her children and the guidance of her family affairs. But in 1846 some
speculations in which her husband had engaged failed ; all his property

except the estate on which they lived was lost, and from this time forth

she lived a life of deep and constant anxiety, and under the necessity for

unremitting exertion. They both thought that their home on the estate

might be made remunerative by turning it into a private asylum for

insane patients, and into this work Mrs. Seiler threw herself with the

energy and ardor of her nature, making herself the sympathetic friend of

those whose mental maladies were of the milder type, and having great in-

fluence over the violent. At one time, after watching successfully for

some months a case of suicidal mania, the patient escaped her and was

found to have hung herself. ^Irs. Seiler, after an hour of heroic effort,

succeeded in restoring the life that was apparently extinct. At another

time, she was badly injured by lifting an insane woman, and carried that

injury and the suffering it occasioned to her dying day. But she was
never one to dwell upon personal sorrows and pains, or talk about them;

nor could she help away her griefs by personal resentment, a poor way
for any of us to be helped. But she went on courageously with the work
appointed to her, only finding her eyes and her heart more open and sym-

pathetic with her suff'irers, and her hands more active.

In the year 1847 a famine came upon Switzerland, not due to failure of

crops, but to political causes. Tlie Frencli invaded Switzerland in prep-

aration for the Franco-Austrian War, blockaded all the outlets, and

the price of provisions became so high that the very poor had no means to

supply their wants. At Langenthal and in many other places, they fell

dead in the streets from starvation. Mrs. Seiler's heart ached well-nigh

to l)ursting with the miseries she saw around her—the dead and dying in

the streets, the wretchedness of those who survived. Night and day she

pondered on their distresses and thouglit over plans for their relief. But

all her plan.s required money and she had none. One night in her agony

she prayed, "Oh, my God, send me power to help my poor dying people !

Oh, my God, show me the way I" "I prayed all night upon my
knees," she said, "and by daylight my mind was clear."

Bbe rose early, and having attended to her family and her patients, she

•went to the clergyman of tlie villnge, to ask for his aympatliy and ap-

proval. When she had flnislied an ardent appeal to him, lie said to her

in a deep and solemn tone wliich she was fond of imitating, "liead the

Bil)le to thot«e dying people." And when she said, " But they are starv-

ing lodeath; they must liavo food," he only repeate«l mechanically, " Read
the Bible to tlioso dying |)eoplc, every one." When she declined to do

thin, and roxe im{>aticntly to go. lie said, in the same sepulchral tone, " When
tliat great day comes when the Judge shall separate the sheep from the

goats, wliero wlUyou bcY" "That does not concern me at all," said Mrs.

H«iler, " whether I shall go with shceps or goats. I was tliinking of some-
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thing very different. But you, sir, how shall it be with you in that day 1

Will you go to sheeps or goats?" There was noanswer to this question, and

she hurried away to carry out her vision of the niglit without the aid of

the clergyman. "I walked to every comfortable house that I could reach

on foot," she said, "and besought them to give me whatever they could

spare in food or money." Her eloquence brought a generous response.

Then she went through the wretched streets, and invited three hundred

to come to her house the next day. She bought materials, and herself

prepared large kettles of nourishing broth, and bought huge loaves of

bread. Then she lodged and fed them through the day on her own prem-

ises. Many lives were saved by this timely aid, but this was but one part

of Mrs. Seller's midnight planning. As soon as the poor lives were enough

restored for work she induced them to learn some little handicraft by

which to help themselves. She herself understood all the beautiful

methods of embroidery and exquisite darning and crocheting, and to

these she added braiding of hats and baskets and mats, that she might

teach them. The hands so awkward and unskillful at first, soon became

expert under her instruction, and even very little children in the end did

exquisite work. And now she had a real manufactory of salable

articles. Then she sent to many rich persons at a greater distance to

come and see. " I was a very handsome woman then" she said with

naive simplicity, "and I thought to myself, I will now make my beauty of

some use. So I did send to all my courtiers [she meant admirers] to come

and see me, and I made it very agreeable for them, and they did buy all

my poor people's work, and that did give me much money, to take in and

feed and teach more starving people, and then many young ladies of fine

families came to me and said, ' Mrs. Seller, we will learn all your arts,

and then we will come and help you to teach -the poor people ;' and they

did. And so the circle of blessing was extended."*

I cannot close this little history of one brief period of Mrs. Seller's life

without telling you that her methods in this time of her country's needs

were so successful and far reaching that the Swiss government and after-

wards the Swedish and Danish governments sent emissaries to see them ;

and so convinced were they of their goodness and practicability that they

copied them in their own administration.

Iler versatility and energy and physical strength were at this time very

great, and her resources unfailing. During the whole period of the

famine she had to plan carefully and keep the strictest account of expenses

and also arrange new plans to replenish an ever-lessening treasury. So,

while teaching the handicrafts, she set about discovering the fine natural

voices which she knew must exist among the poor peasants who flocked

daily to her estate. Having found fifty or more capable of it, she devoted

•Mrs. Seller's daugliter writes me :
" Wlieu I was in Germany, I made it a point to ask

my mother's brotlier and sister as well as old friends about her youth, and all agreed

that she was not only the handsomest girl in Wurtzburg, and called ' The Rose of

Wurtzburg,' but was also beloved by all who know her."
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herself with ardor to the training of a band of choristers, who in time

sang the most beautiful music all over the neighborhood ; she gave lovely

concerts, and the proceeds enabled her to carry on her pious charity a

much longer time.

Much of all this I learned from her own lips, told so incidentally and

naturally, one could see that she did not herself appreciate its admirable

character. But it was strikingly confirmed to me by a lady from this city

who with her husband traveled through that region only a few years ago.

In the mountains she met a peasant whom she asked if he had ever

known a Mrs. Emma Seiler who once lived there. His face brightened all

over as he assured her that he remembered her well, and then he told

with enthusiasm the story of her saving the lives of so many of his com-

rades and the good she had done in many ways to all the people.

Late in August of 1851, the home at Lagenthal was broken up, the pri-

vate asylum came to r.n end, and Mrs. Seiler found it necessary to sup-

port herself and her children by her talent for music, and she left Swit-

zerland never to return to it as a home.

She went first to Dresden, and there took lessons of Wiek, the father of

Clara Schumann, with whom she became intimate. She supported'her-

selfand her children by giving piano lessons while she was cultivating

her voice. But while in training there she lost her voice, a bitter disap-

pointment to her, because she could earn much more by teaching vocal

than instrumental music. She remained in Dresden three years, during

which time her house was the rendezvous of the principal musical celeb-

rities. She worked hard at her piano lessons, but she did not recover

her voice. Then she went to her sister ^Irs. Cansladt at Breslau and

passed a year giving lessons, and then to Heidelberg. Here she found

piano lessons poorly paid; every one wanted singing, and this inspired

her to study with zeal the laws of vocal pliysiology, and the causes of the

overstrain which had destroyed her own voice and that of so many
others. Here at Heidelberg she became intimate with the two Bunsens,

the chemist and the statcstnan, and also with Kircholf, professor of

physics. Bunsen the chemist and KircholF together discovered the spec-

troscope while she was there, whioli excited all her enthusiasm.

In December, 1856, she met Helmhollz, who was made professor extra-

ordinary of inusic. He was then engaged in writing his great work on
" Sensation in Sound," and went to Mrs. Seller almost daily for several

montlis for advice and for verification of his calculations by her ex-

periments. After living in Heidelberg nearly six years she went in 1850

to Lelp»lc to study licrsclt. and to give lier children a musical education

at the conservatory. Here she knew well Mosclielles, Drysholk, and

Davlfl the viuUniBt. and also the professor of physiology Ernest Heinrich

Weber, and wiili liis aid slie studied the anatomy and physiology of the

Toico »nd pultlished lier flrsl book "Oh\ and New in the Art of Singing,"

which created a profound senxntion in musinil circle.H. From Loipaic siio

went to Berlin. By the care and training she had given herself after she
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harl discovered the cause of her trouble she recovered her voice, and was

now once more able to give lessons in singing. She had the first laryngo-

scope, invented by Manuel Garcia, constructed after her own directions,

and by it she discovered the verification of her theories with regard to the

head notes of the female voice. In Berlin too she f«)und herself in a de-

lightful society, meeting often Du Bois Reymond, the egyptologist Lep-

sius and manj^ other distinguished companions.

In 1866, finding her means of earning a livelihood almost at an end

through the straightened means of the German people during the war.

which did not permit many to indulge in the luxury of music, she left

Germany and came to Philadelphia. Every movement of her life seems to

have been made under the stress of stern necessity. She loved a perma-

nent home, but she accepted these changes, the parting from old friends,

the barriers of language, the unaccustomed ways of a new world, with

the same sweet patience and simplicity that characterized her life.

I am not competent to speak of her musical career in this city and must

leave it to abler minds to do it justice. She brought letters from wise and

pood men in Europe which at once placed her cause in the best hands.

The extracts from the valuable sketches of Charlotte Mulligan and Har-

riet Hare McClellan, former pupils and friends, which follow my imper-

fect record, will supply the information I cannot give. From Dr. Fur-

ness she had the highest service that devoted friendship could give, since

he gave time and personal labor and much care in translating her manu-

scripts into exquisite English. Her work on "The Voice in Singing "

is entirely her own. In the " Voice in Speaking " she had much assistance

from her son, Dr. Carl Seller, in the physiological parts. In establishing

her school of vocal music she had the personal assistance and generous

backing of many devoted friends.

1 may mention here that within two years of her residence in Philadel-

phia Mrs. Seiler was made a member of the American Philosophical

Society, an honor accorded to but six women since its foundation : the

Princess Catherine Romanowa d'Aschkow, Mrs. Somerville, Miss Maria

Mitchell, Mrs. Emma Seiler, Mrs. Louis Agassiz and Miss Helen Abbot.

I have heard that she was not a good business woman, and I can well

believe it. No one has all the gifts. Her monumental work consists in

the voices she trained, and in the noble principles of art she inculcated.

I am told that the principal strength of her teaching lay -in cultivating

purity of tone and truthfulness of expression.

Those who think that she overdid the value of technique, would do

well to read her P.ne chapter on "The Esthetic View " in "The Voice in

Singing." It was one of her strongest and deepest principles, differing

greatly from some modern ideas, that art and genius cannot do the best if

divorced from morality. So she despised "Wagner's music, and would
say indignantly, "He is a man of immoral life ; we must not allow that

the music of the future can be furnished from such a source." As one of

her dear friends said of her to me, " No, Mrs. Seiler could never believe
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that a bitter spring could bring forth sweet waters. It was the same with

her innocent pure mind in all art," said this same discerning friend.

" She could walk about a room full of nude figures with real enjoyment of

the exquisite outlines, but let her see a fully veiled figure whose attitude

or expression denoted meanness or low tastes and a shudder went through

her."

I had not a close intimacy with Mrs. Seller ; she was too much occupied

for me to have been willing to take up much of her time ; but those who
knew her better can easily fill out and correct the only portrait of her that

my warm personal friendship allows. She came at intervals an uninvited

but most welcome guest to take tea and pass the evening with us ; those

evenings will never be forgotten.

Her conversation had a rare charm, and was by no means confined to

those subjects she would have been supposed to be most interested in.

She had an appreciative interest in -what each friend had most at heart.

The young artist in painting was surprised to encounter in her such

sympathy with the humblest efl'orts, and was charmed with her accounts

of the various schools of art in the Old World, and her stories of wonder-

ful paintings and their eftecls. The scholar and the student found

her a delighted and receptive listener to his researches in Archicology or

Egyptology ; and her personal stories of distinguished scholars whom she

had known intimately in Europe lighted up the moments she gave them.

Often most amusing in its dramatic characterization of persons and events

her conversation was always kindly and could not wound. I must make
one exception. There were occasions where she was carried out of

herself by her indignation at what she knew or believed to be wicked-

ness. But these occasions were rare. She had in the main a sweet

and patient temper as surely as she had a warm and loving heart and a

sunny spirit. One remembers far oftener the delicious humor, the inno-

cent childlike mirthfulness with which she would tell of her own adven-

tures and escapades. I recall how, after her first visit to Europe, after

she had made a home among us, she came to spend an evening with us,

and the glee with which she told us one little incident of her travels.

She was in Italy, and I think on tlie train between Rome and Naple.«,

when some ladies who were attracted by something she said about music

lo her companion joined in the conversation. In the course of it they

mentioned that the Italian government had directed that the works of

Mrs. Emma Seller on the "Voice" (an Anierican lady they called her)

should bo intr(M)uced into all the schools. Do you know her, tliey

asked? Hlie looked reflective. "Yes, I do know that wonuui quite well

indci'd," Huid Mrs. Seller; ".she is a good woman iind she knows quite

well alM»ul tlur voice ; she has studied it long. liadies, your gouvairn-

mcnt [ho sIio pronounced It] has done a very good thing indeed to direct

tliat the books of Mrr. Seller sliall be taught in the schools. I will myself

tell her jUHt ho soon as I return to America." And she bade them faro-

well without disclosing her identity.
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There is no doubt that she was impulsive and impetuous; those quali-

ties could not have existed apart from tlie divine energy that accom-

plished such results. Tlie sources of our virtues are also the sources of

our faults. Let it be said that she was sometimes undisciplined in speech,

and sometimes misunderstood her friends. We will remember that she

came to us Puritans, Quakers, self restrained people, from a demonstrative

and enthusiastic nation of Europe, and that we are quite as likely to have

misunderstood her. Let us remember, too, the constant strain and stress

of her hard-working life in a profession of all others trying to nerves and

spirits. And if she demanded much of others she was harder on herself.

After toilsome days she 'often studied into the small hours of the

night to keep herself at the high-water mark of knowledge which she

conscientiously exacted of herself.

In 1883 her children induced her to give up a life of such incessant

exertion, to close her school of vocal art, to take a trip to Europe for

relaxation, and on her return to take only private pupils. Her visit to

Europe at this time illuminated the remaining years of her lite; every-

where she met with warm friendship and cordial admiration. When she

returned, it was to a peaceful home, where loved children and grand-

children could often come to see her, where she received pupils through

the day, and lived alone with one faithful, loving German servant to

whom she was both friend and mother. It was a quiet, retired but peace-

ful life. She had always been simple and unworldly, full of humanity

and taking delight in small pleasures, such as lie within tlie reach of all.

The companion of princes, the fiiend of the first statesmen and philoso-

phers, poets and musicians of Europe, the beloved of Clara Schumann and

our own Anna Jackson, found joy in making one poor German girl happy

and in being made happy by her. ' 'We go to the Park in tlie hot sum-

mer days, Paulina and I ; we sit down by the water, and under the trees

and hear the birds sing ; we look at the children on the flying-horses and

we visit the Zoo. In the winter if we are tired or lonesome Paulina and

I will go to the opera. Sometimes we do go to see BuflFalo Bill, and we
laugh and shake all over, and that rests us."

Mrs. Seller left us on the morning of December 21, 1886, at two o'clock.

She had been ill for nearly two weeks, but few persons had known of it,

and it was a surprise to nearly every one. She had often said she hoped

she might not live beyond tlie age of sixty-five, and her wish was granted.

Her disease was spinal meningitis, and she was unconscious from the begin-

ning of her illness to its close. For her we could ask nothing better.

Sheescaped the languors and disabilities of old age ; she never tasted death.

At the brief funeral service, I longed to hear some voices of those who
had loved her and whom she had trained sing the beautiful hymn, "Oh
Spirit freed from Earth."

After her hard-working, self-denying life, crowded with services to her

fellow-men. and faithful to the end, she has entered into immortality.

For, what Dr. Furness said of her in beautiful words (which I must not
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try to quote accurately, but I am sure I caught his idea) is the great truth :

What she thought or believed about immortality is of less consequence,

than that she lived a life which must keep the soul near to God, here and
hereafter.

Extracts from a Biographical Sketch of Madame Emma Seiler,

BY Charlotte Mulligan.

"The death of Madame Seiler, which occurred in Philadelphia recently,

deprives the world of one of the most remarkable women of the century.

Every teacher of the voice in America, every student who has made a

specialty of the throat and vocal apparatus, knows the value of Madame
Seller's discoveries and her books upon these subjects are the standard

authority. ' Not one of us has improved upon her work, with all our

efforts,' said Dr. Lennox Browne to us, three years ago, in London,

'and she stands still the peer of the greatest of us all.' Iii this testimony

hundreds ofother physicians would agree, and the world of science has long

known the importance of her researches, and accorded her an honor-

able |K)sition among its savans. Garcia was the discoverer of the laryn-

goscope, but Madame Seiler applied it, and followed out a course of study

that, when presented to the world, greatly facilitated the efforts of those

wlio were endeavoring to understand the vocal action. 'The greatest

living authority upon the voice,' Garcia himself, styled her his friend and

colaborer, and the encomium was rightly hers.

" During her early life Madame Seiler became deeply interested in the

study of medicine, her father being at that time physician to the court of

Bavaria. It was considered almost a sin in that age for a woman to learn

anything about the structure of the human frame, and every tendency

towards the acquisition of such knowledge was promptly checked. These

restrictions greatly liampcred the young girl, but she found opportunity

to read books from her father's library, and before her marriage had

acquired an extensive knowledge. The voice appears always to have

interested her particularly, and she was first attracted to the subject by
the eong of a pet bird. Her own description of the way in which she

arninped to see the throat of a human being after death, illustrates the

persistency with which she prosecuted her studies. Going to spend some
time with an aunt, she made friends with a medical student in the town,

and to him confided her desire. He, at the risk of being discovered, pro-

cured a throat and took it to the house late one night, when the old aunt

had retired. 'Two weeks we worked together,' she said, 'examining

Iho musclcH, dissecting them with the greatest care and studying every

detail.' ThU study was always done at night, but the time Madame Seiler

counted a» most precious to her, for it developed her understanding of a

subject that was of the greatest Importance, yet not at all familiar even

tO'proteMioDil men. Fur several weeks after Uils experience her w^rk
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was constantly interrupted, and she struggled with many bitter trials.

Her mind was not inactive, however, and she formed theories then that

later on she demonstrated to be facts. Acoustics to her became a science

that offered the greatest possible interest, and she studied the inflections in

the cries in birds and beasts until they became a perfect language to her.

Falling water, the ditierent sounds in the atmosphere, and the myriad

tones from the insect world, all had for her their harmonies or lacked the

essentials of perfect tones. She heard in nature what is shut off from ears

that are duller than hers, and she lived in a world upon the border of

which we can only stand. The human voice, according to Madame Seller's

view, had never yet been developed to accomplish even half of whicli it

was capable. Some of her theories were exemplified in her own case,

and up to the last year of her life, she could produce superb tones, that

rang and vibrated with wonderful power and beauty. The production of

such tones required constant work, but once they were acquired they

were well worth the labor and discouragement that attended the study. We
have never yet heard a pupil, who had studied with this famous woman,

who did not show either in the speaking or singing voice, some of the

remarkable qualities that she knew the voice could be made to possess.

One of these was richness of tone, a peculiar concentration that demanded

attention, and an effect of power combined with sweetness. Madame
Seller possessed it to a remarkable degree, and imparted it to all those who
had the intelligence to study with confidence in her great ability'. The

voice in speech was second only to the voice in song, and she laid great

stress upon the cure that young children should have when they are be-

ginning to dihcrimiuate between sound and noise. Xo great singer ever

came directly from Madame Seller's care, because she paid most attention

to those qualities which tend to make a voice retain its beauty and fresh-

ness. When those were acquired, then the accessories were undertaken,

but many a pupil tired of the preparatiou, and other masters built upon

her enduring foundation, reaping a glory that never could have been

theirs but for her conscientious work. Madame Seller was also a woman
who had lived all her early life among scientific men in Europe who
appreciated her mind and made much of her. Her life in this country

was one of comparative isolation. She could not understand the lack of

reverence and respect with which she came in contact, especially in

younger people, and she sought her chief happiness among her books.

The end came peacefully, and the bright, gifted woman fell quietly asleep.

Her death falls heavily upon many throughout the country, for she had

been a great benefactor to hundreds, who, through her instrumentality,

have learned the true use of the voice. It is difficult to believe that her

work is completed, to realize that all is over, that she is removed forever

from this world. As one of the many who knew her value, who appreci-

ated her true nature and wonderful knowledge, we pay a parting tribute

as friend and pupil."
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EXTKACTS FROM A BlOGUAPUICAI, SKETCH OP MaDAME SeiLER,

BY Harriet Hare McClellan.

"In passing from the highest tones of the falsetto register, still higher to

the head tones, she was the first to observe a change in the motions of the

organ of singing, which she discovered to be due to a sudden closing to-

gether of the vocal ligaments to their middle, 'with their fine edges one

over the other, leaving free only a third part of the whole glottis imme-

diately under the epiglottis, lo the front wall of the larynx.' The fore-

most part of the glottis formed an oval orifice which with each higher tone

seemed to contract more and more, and so became smaller and rounder.

It was objected to this result of her observation that such a contraction of

the glottis was only possible by means of 'cartilages and mus-cles, ' but

that such CJirtilages and muscles as could render an action of that kind

possible were not known. Madame Seiler fully admitted the soundness

of this objection, while she was, after repeated trials, more and more con-

vinced of the correctness of her own observation; so she began anew to

study the anatomy of the larj'nx in dissected subjects and was rewarded

by finding within the membranes of the vocal ligaments certain fibres of

muscle which she called the aryleno-thyroid interna, and which have also

been found by other observers. They consist of muscular fibres, some-

times finer, sometimes thicker, and are often described in recent works on

laryngoscopy as continuations or parts of one of the principal muscles of

the larynx, but her chief discovery was of certain small cuniform carti-

luges within the membranes of the vocal ligaments, and reaching from

their junction with the arytenoid cartilages to the middle of the ligaments.

She states that she found these always in the female larynx, and that they

undeniably work the shutting part of the glottis, but as they are only

DOW and then fully formed in the male larynx, it follows plainly that only

a few male voices are capable of producing the head tones. She adds

that observation in the microscope revealed in those larynxes in which

the cuniform cartilages were wanting, parts of a cartilaginous mass or the

rudiments of a cartilage in the jiiace indicated, and accounts lor the car-

tilages not having been discovered earlier, by the fact that the male lar-

ynx was most commonly used by anatomists for investigation, as its mus-

cles are more powerful and its cartilages firmer than in tlie female larynx.

"Thus she proved her point, and better still she succeeded, by patient

eflTort and i)er6evering practice, of which she was unsparing now lliat slic

had diKCovered llie cause of her inability to sing [the attempt to carry up-

ward llie throat tones beyond their proper limit] in once more recovering

her voice. Certainly il proof were demanded of the truth of her tlieory,

or the practical value of lier method, it need be sought no further than in

the fncl of her having hucceeded .>*o completely in the restoration of her

own voice, a ta.nk rucogni/.ed by all singing teachers as infinitely more
(lifDcull than the original training of an untried organ. At last she who
undorsluo<l '*!-• -irt <>f blnging could sing again—and a glad song she

MOg !
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"She has spoken for herself as to this portion of her experience and it

seems most appropriate to quote her own words:
" 'As I had had for many years the best teaching, both German and

Italian, in the art of singing, and had often sung with favor in concerts,

1 was led to believe myself qualified to become a teacher of this art, but I

had hardly undertaken the office before I felt that while I was able to

teach my pupils to execute pieces of music with tolerable accuracy and

with the appropriate expression, I was wanting in the knowledge of any

sure starting point, any sound principle from which to proceed in the

special culture of any individual voice. In order to obtain the knowl-

edge which thus appeared to be requisite in a teacher of vocal music, I

examined the best schools of singing, and when I learned nothing from

Them that I did not already know, I sought the most celebrated teachers

of singing, to learn what was wanting ; but what one teacher announced

to me as a rule was usually rejected by another. Every teacher had his

own peculiar system of instruction. No one could give me any definite

reason therefor, and the best assured me that so exact a method as I sought

did not exist, and that every teacher must find his own way through his

own experience. lu such a state of darkness and uncertainly to

undertake to instruct others appeared to me a manifest wrong, for

in no branch of instruction can the ignorance of the teacher do

greater injury than in the teaching of vocal music. This I unhappily

learned from my own personal experience when under tlie tuition of a

most eminent teacher I entirely lost my voice, whereby the embarrassment

I was under, so far from being diminislied, was only increased. After this

misfortune, I studied under Fredeiick Wiek, in Dresden (the father and in-

structor of Clara Schumann), in order to become a teacher on the piano,

but while I thus devoted myself to this branch of teaching exclusively, it

became Irom that time the aim and the effort of my life to obtain such a

knowledge of the human voice us is indispensable to a natural and healthy

development of its beautiful powers.

" 'I availed myself of every opportunity to hear Jenny Lind, who was

then dwelling in Dresden, and to learn all that I could from her. I like-

wise hoped from a protracted abode in Italy, the land of song, to obtain

the fulfillment of my wishes, but beyond certain practical advantages, I

gulbered there no sure or radical knowledge.
" 'In the French method of instruction, now so popular (1868), I found

the same superficiality and uncertainty that existed everywhere else. But

the more deeply I was impressed with this stale of things, and the more

fully I became aware of tlie injurious and trying consequences of the

method of teaching followed at the present day, the more earnestly was I

impelled to press onward in search of liglit and clearness in this dim

domain.
" 'Convinced that only by the way of scientific investigation the desired

end could be reached, I sought the counsel of Prof. Helmholtz, in

Heidelberg. This distinguished man was then engaged in a scieuliflc
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inquiry into tlie natural laws lying at the basis of musical sounds. Prof.

Helmhollz permitted me to take part in his investigations, and at his

kind suggestion I attempted by myself, by means of the laryngoscope, to

observe the physiological processes that go on in the larynx during the pro-

duction of diflerent tones. My special tlianks are due to him that now,

with a more thorough knowledge of the human voice, I can give instruc-

tion in singing without the fear of doing any injury.'
"

Mr. Rosengarten presented to the Society the laryngoscope

used by Mrs. Seller, which was stated to he the first ever used in

America. At the conclusion of the memoir, the President

invited those present to a light collation that had been pre-

pared.

And the Society was adjourned by the President.

Stated Meeting^ December 4-, 1891.

Present, 11 members.

Mr. Richard Vaux in the Chair.

Correspondence was submitted as follows

:

A letter of acceptance of membership from Prof. George

Forbes, London, November 1, 1891.

A letter from the Coast and Geodetic Survey Office, Wash-
ington, D. C, aslving for exchanges, which request was granted.

The following were ordered to be placed on the Proceed-

ings Exchange List

:

Maasachusetts Agricultural College, Amherst, Mass. ; Agri-

cultural Experiment Station, New Haven, Conn. ; Agricultural

Experiment Station, Lincoln, Neb.; Agricultural Experiment

Station, College Park, Md. ; Agricultural Experiment Station,

Raleigh, N. C ; Agricultural Experiment Station, Auburn,

Ala.; Agricultural Experiment Station, Starkville, Miss.;

Agricultural Experiment Station, Eayetteville, Ark. ; Agri-

cultural Expenineut Station, Laramie, Wyo. ; Agricultural

Exj)eriment Station, Providence, R. I.; Agricultural Experi-

ment Station, Tucson, Ariz. ; Agricultural Experiment Sta-
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tion, Experiment, Ga. ; Agricultural Experiment Station,

Ames, Iowa; Agricultural Experiment Station, Fort Collins,

Colo, ; Agricultural Experiment Station, Auburn, Ala. ; Agri-

cultural Experiment Station, Brockingg, S. Dak.; Agricul-

tural Experiment Station, Corvallis, Oreg. ; Botanische Ver-

ein, Provinz Brandenburg, Berlin, Prussia; Bowdoin College

Library, Brunswick, Me. ; Library of the University of Lyons,

France; Museo Oaxaqueno, Oaxaca, Mexico; American Mu-

seum Natural History, New York City, N. Y. ; New Jersey

Natural History Society, Trenton, N. J.

A circular from the American Chemical Society, New
York, announcing a meeting to be held in New York city on

December 29 and 30, 1891.

Letters of envoy were received from the Geological Survey

of India, Calcutta ; Academic des Sciences, Amsterdam
; ^

Observatorium der K. K. Nautischen Akademie, Triest;

Society of Natural Sciences, Buffalo ; Secretary of State,

Washington, D. C.

Letters of acknowledgment were received from the Comit^

Geologique de la Russie, Imperial Russian Geographical So-

ciety, St. Petersburg (135); Prof, A. E. Nordenskiold, Stock-

holm (134, 135) ; R. Danish Geographical Society, Copenhagen

(135); Musce Royale d'Histoire Naturelle de Belgique, Brux-

elles (129-13-1); Academic R. des Sciences, Amsterdam (131-

134 and Transactions, xvi, 3) ; K. K. Militar-Geographische

Institut, Wien (131-134); K. K. Sternwarte (135); K. K.

Astron, Meteorolog. Observatorium, Triest (131-133, 135);

Naturforschende Gesellschatt des Osterlandes, Allenburg

(135); Prof. F. Reuleaux, Berlin (134); Naturwissenschaft-

liche Verein, Bremen (135); K. Siichsisches Meteorologisches

Institut, Chemnitz (135); Verein fiir Erdkunde, Dresden (135);

Naturforschende Gesellschaft, Freiburg i. B. (135); Natur-

historische Gesellschaft, Hanover (135); Verein fiir Thiirin-

gische Geschichte und Altertumskunde, Jena (135); Dr. Julius

Platzmann, Leipzig (135) ; R. Accademia di Scienze Lettere

ed Arti, Modena (135) ; R. Comitato Geologico d'ltalia, Prof.
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Guiseppe Sergi, Rome (135); Prof. Gaston Maspero, Paris

(135) ; Socictc des Sciences Naturelles et Archasologiques de

la Creuse, Gu^ret, France (134); Prof. E. Mascart, Bureau

Central Meteorologique de France (135) ; Sir Henry "W.

Acland, Oxford, Eng. (135); Prof. J. P. Postgate, Cambridge,

Eng. (135); Department of Science and Art, Royal Astro-

nomical Society (135), Mr. Charles Leland, London (13-1, 135);

Royal Dublin Society (135); Royal Society of Edinburgh,

Royal Observatory, Mr. James Geikie, Edinburgh (135) ; Ver-

mont Historical Society, Montpelier (134.) ; Prof. Elihu

Thomson, Swampscott, Mass. (135); Prof. James Hall, Albany,

N. Y. (134) ; Rochester Academy of Science (135) ; Mr. Henry

Carey Baird, Philadelphia (131-135); Wyoming Historical

and Geological Society, Wilkes-Barrd (135); California

Academy of Sciences, San Francisco (131-135).

' Accessions to the Library were announced from the Natur-

forscher Verein, Riga, Russia; K. K. Sternwarte, Prag;

Osservatorio Marittimo, Trieste ; Bayerische BotanischeGesell-

scbaft, Munchen ; Socidt^ Neuchateloise de Gdographie, Neu-

chatel ; Direzione Gdnerale della Statistica, Prof. Guiseppe

Sergi, Rome; Prof. Paul Topinard, Paris ^ R. Academia de

la Historia, Madrid; Philosophical Society, Cambridge, Eng.;

Geological Society, Mr. Henry Wilde, London ; Hon. George

E. Foster, Halifax, N. S. ; American Oriental Society, New
Haven; Wesleyan University, Middletown, Conn.; Buffalo

Society of Natural Sciences; College of Pharmacy, Philadel-

phia; Q. S. Bureau of Education, Smithsonian Institution,

Washington, D. C. ; Historical Society, Mr. C. S. Wake,
Chicago; California Academy of Sciences, San Francisco;

Geological Survey of Arkansas, Little Rock ; Observatorio

Astronomico Nacional de Tacubaya, Mexico.

. A photograph for the Society's Album was received from

Mr. Samuel Wagner.

The decease of the following members was announced

:

J. U. B. Latrobe, lialtimorc, August, 181)1.

Dr. D. Humphreys Storer, Boston, September 10, 1891,

»t. 87.
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Moncure Eobinson, Philadelphia, November 10, 1891, aet. 89.

Rev. Thomas Hill, Portland, Me., November 21, 1891, c^et. 73.

The Curators presented the following report:

HALIi OP THE
American Philosophical. Society,

104 SOUTH fifth street.

Philadelphia, November 28, 1891.

The Curators, having fully considered the matter of the Peale Stone

Age Collection now on deposit at the Academy of Natural Sciences, and

all the facts relating thereto, as requested by resolution of November 6,

are of opinion that a resolution should be passed requesting the return of

said deposit to the custody of the Society in accordance with the terms of

the bequest of the late Mrs. Peale.

Patterson Du Bois.

J. Cheston Morris.

R. Meade Bache.

On motion, the Society

Resolved, That the return of the Peale Stone Age Collection from its

temporary place of deposit, the Academy of Natural Sciences, be now
requested.

' The Annual Report of the Treasurer was presented and

referred to the Committee on Finance.

Mr. Price moved that the consideration of the report ffom

Dr. Cope's Committee be deferred until the next stated

meeting.

Dr. Cope read the report.

The subject was discussed and Mr. Price's motion was then

carried.

On motion of Dr. Hayes, it was

Resolved, That the Secretaries present at the next meeting a report in

writing of the cost of issuing the Proceedings quarterly and of such extra

number not including the text and report a form to meet postal laws.

And the Society was adjourned by the presiding member.
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Carey and Two of His Recent Critics, Eugen V. Bohm-Baicerk and Alfred

Marshall.

By Henry Carey Baird.

(Read before the American Philosophical Society, November 20, 1S91.)

Permit me, this evening, to ask your attention to a brief examination

of the recent criticisms of Carey by two economists—the one an Austrian,

the other an Englishman. Although these two writers treat the economic

problem, each from an entirely different standpoint, one is as remote from

an appreciation of the truth as the other; and further, neither recognizing

what constitutes the great fiindamenlal principle in Carey's system, they

have both left, his position unassailed, as indeed it is unassailable. The
Austrian is Bijhm-Bawerk, Honorary Professor of Political Economy at

the University of Vienna; the Englishman, Alfred Marshall, Professor of

Political Economy at the University of Cambridge.

Prof. Biihm-Bawerk has published two ponderous treatises, the first

intended to be destructive of other men's reasonings and theories, and is

entitled, "Capital and Interest, a Critical History of Economical Theory;"

the second, designed to be constructive of tiieories of his own, is entitled,

"The Positive Theory of Capital"—wh;itever a "positive theory" may
mean, seeing that man's vision, mental as well as ocular, being limited,

and thus short of the capacity to take in the whole situation, he can have

no absolute or positive knowledge—nothing more than his poor faculties

permit of. Mr. Bohm-Bawerk's first book, as translated by Prof. Smart

of Glasgow, makes of text, 8vo, 428 pages; the second, as translated, 8vo,

426 pages, while a distinguished professor of political economy, who
thinks well of the author's labors, has recently assured me that the mar-

row of these 854 pages might have been put into forty pages. Such is the

thoroughness of this Austrian savant that he inflicts upon the student of

economics twenty-one times as many words as the ideas he possesses are

worthy of in the presentation. As for myself, I can say that I have care-

fully and critically read the whole of tliese dreary pages— dreary because

of un ever-recurring sense of the unsoundness of the author's prtMuises,

as well ns of his conclusions.

The net result of Dr. Bohm-Bawerk's "Capital and Interest," whoroin

he charges Carey, in what he says of interest, of being guilty of " a tissue

of lncre<libly clumsy and wanton mistakes," is that "Present goods possens

a greater value than future goods ;" that a " loan is a real exchange of pres-

0nt goods against future goods ;" and "Present goods possess an agio in

future goods. This agio it interest,"

Buch in llio actual product of 428 pages of the most complex, confusing,

narrow, liair-nplittlug, and arrogant criticism, criticism, too, by a man
who has himHcIf built up a HU|)er8tructuru which rests up:)n a fallacy.

This fallacy coniista in the lact that the writer has included in and treated
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under "Interest " things that are not interest at all. Interest is the com-
pensation paid for the use of the instrument called money, and its substi-

tute, credit, always expressed in a money of account, and for them alune.

Tins instrument, money, is the greatinstrument of association—that one

thing, the possession of which, with its quality of universal acceptability,

in highly organized—civilized—society, commands all other things to which

we attach the idea of value. To talk of the rent of a house, a farm, or a

garden, the freight or passage paid to a railroad, or a steamship, or a

steamboat company, or proprietor, or the porterage in a cart, or a wheel-

barrow, as interest, is to add a new and most vicious element of confusion

to that despair of thoughtful men, thai fruitful parent of misery to man-
kind, the "Dismal Science." The very word agio, which Dr. Bolim-

Bawerk would apply to all manner of goods, wares and merchandise, had

its origin with reference to a money of account, and to this hour it can be

applied to or qualify no manner or form of thing not expressed in a money
of account.

Further, Dr. Bolim-Bawerk has jumbled up the profit that a capitalist

can make out of his own business ventures over and above the profit im-

agined to be properly due to his own time and labor, with the interest

problem. Thus does he further and hopelessly bemuddle the subject of

interest. lie calls this profit, which is not interest at all, interest, and which

it is impossible to separate from the results of the personal exertions,

sagacity, experience, and risks of the capitalist—"natural interest."

Where, in nature, will he find interest, where trade, money, credit, houses,

ships, railroads, tools, wagons, wheelbarrows, textile fabrics—where, I

would ask, without the application of human labor, any single commodity
to whicli we attach the idea of value? Are not civilized society and all

its appliances for forwarding trade, commerce, production and consump-
tion, purely the work of man, and hence artificial? Is not this natural

interest a collocation without meaning ? Is not this doctrine of Dr. Bohm-
Bawerk's, to use his own words, as applied to Carey, " one of those theo-

ries which cast discredit, not only on their authors, but on the science that

lets itself be seduced into credulous acceptance of them, not so much that

it errs, as for the unpardonably blundering way in which it errs?" For
one, not only do I think that it is so, but to me it is a source of wonder
and amazement, that the perpetratorof such blundering can criticise others

in the severe and arrogant terms in which Dr. Bohm-Bawerk has done.

Bui what is to be thought of his treatment of Carey ? Why, that it is

simply infamous, for the reason that the necessarj'^ preliminary to refuting

and denouncing him as guilty of a "tissue of incredibly clumsy and
wanton mistakes" has been his misrepresentation. In order to refute

him, he has been forced to attempt to make it appear that Carey was
guilty of the stupidity of treating dintribution, as Dr. Bohm-Bawerk has

done, as interest, not distribution. What Carey himself calls "the law of

distrihution," he calls "Carey's interest theory." After quoting what
Carey distinctly states regarding distribution, and which he calls such, he
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comments as follows: "On these preliminary facts, then, Carey huilds his

great law of interest; that, with advancing economical cfvilization, the

rate of profit on capital—that is, the rate of interest—falls, while the abso-

lute quantity of profit rises" (the interjected words, "that is, the nile ot

interest," being Dr. Bohm-Bawerk's, not Carey's). Carey distinctly and

emphatically says: "Interest is the compensation paid for the use of the in-

ttrument called money, and for that alone." And again: "When a man
negotiates a loan, he obtains money for which he paj's interest; when he

borrows the use of a house, he pays rent; when he hires a ship he pays

freight."

This dictum of Carey's is not merely clear and to the point, but it is in

accordance with the common understanding of mankind. To change it

as Dr. Bohm-Bawerk has attempted to do, is to bemuddle and confuse the

subject. Before he and his translator obtain the right to arraign Carey as

"a confused and blundering writer," it is incumbent on them both to

show that his definition is wrong, and that Dr. Bohm-Bawerk's definition

is correct, and the only correct one. Until they have done so, their de-

nunciations obviously prove their own incapacity properly to criticise a

man of Carey's originality, lucidity, power, and far-reaching influence

upon mankind.

Of the numerous economists whose doctrines Dr. Bohm-Bawerk has

attempted to criticise, none has he denounced in terms so opprobrious as

those applied to Carey and his distinguished disciple, E. Peshine Smith,

and yet of all tliese men, the philosophy of none but Carey and Smith is

capable of explaining the real cause of interest, or of clearing up the con-

fusion into which Dr. Bohm-Bawerk has become involved regarding

value.

Interest owes its existence to precisely the same cause and conditions

as does money—the necessity under which man stands for association and
combination with his fellow-men. But for this necessity tliere would be

no interest, no money, indeed no political economy. Any system, or

pretended system, of political economy which is not grounded on this

great principle of association, this overmastering condition of man's

nature, is false and misleading, a delusion and a snare—a system of con-

fusion leading not only to further confusion, but to the wreck of the

ho|)eH, the rights, the civili/.ation of mankind. The system of Dr. Boiim-

Dawerk does not even remotely recognize it; he has not even the faintest

glimmer of it. altliough all political economy is and must be concerned

MlNiut it. He has dropped out of his system the great fundamental law,

the great dominating fact as to the existence of man in society. His

•yitem it Ihorefoio «)f necessity not only useless, but worse than use-

leat.

The tecond treallM of Dr. BOhmBawork, "The Positive Theory of

Ospilftl." give* a», an a net re«ult, the old and exploded wii^e-rund theory

of the eoonomisit, with, as an annex and as a result of his interest theory

of prrfMsot good! poMcsaing an agio in Aiiuro goods, the effects of extension
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of processes of production and the number of producers to be provided for

during all these imaginary processes—extended or non-extended, though

they.be. In fact, he has added to, not decreased, the complication which

arose out of the unsound and even absurd wage-fund theory, involving,

as it did, a fixed "national subsistence fund."

Attempting to bolster up the theory of saving as a source of capital. Dr.

Bolim-Bawerk has no real conception of the actual source of capital. His

whole theory is antaironistic to the truth that wealth consists in the power

of man to obtain mastery over nature; and that capital is the instrument

by means of which that mastery is acquired; and further, that capital ac-

cumulates in the exact ratio that consumption follows production, and

that matter takes upon itself new and higher forms—what we term con-

sumption and production being mere transformation of substance; in

other words, the more continuous and rapid the motion of society, the

greater the power to accumulate capital and to acquire wealth.

An entire "book" is devoted to the discussion of "Price," in which

even a definition of that vital woid is wanting, the evidence being therein

presented, in abundance, that the autlior is quite unaware of the fact that

price is the expression of the power of a commodity to command money
in exchange, and is always expressed in a money of account.

While two entire volumes are filled with discussion looking towards the

effort to establish the cause of interest and of the rate of interest, Dr.

Bolim-Bawerk has not even the most crude conception of why it is that

people are obliged to borrow money or credit, or goods, or rent houses, or

factories, or why one man buys and another man sells labor power. If

he had recognized association with his fellow-men as the most dominating

necessity of man's nature, and that money, with its qunlities of universal

acceptability, and of almost perfect divisibility and aggregati(»n, was the

necessary instrument of association, he would not have inflicted upon
mankind such a tissue of learned fallacy in reference to "present goods"
and "future goods," labor wages and the wage fund theory. Above and
beyond all, he would not have made those fundamental errors as to inter-

est, which is paid only for the use of money or credit expressed in a

money of account, but which he has jumbled up with the hire of all sorts

and kinds of goods, wares and merchandise. He does not even know
why "present goods" possess what he calls an agio in "future goods,"

i. e., because of the necessity under which man stands for association and
combination with his fellow-men.

Makshall.

Under the title of "Principles of Economics," Prof. Marshall, of

the University of Cambridge, has published the first volume, 754 pages, of

a treatise in which no great broad principle is presented, in which no end
of petty details are given, and in which not a single clear and valuable

analysis of economic phenomena is to be found; and in which an entire

absence of the true capacity for analysis is shown. The profundity of
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Prof. Marshall may be judged from the fact that le says: " It makes indeed

little real difterence to the life of a fiimily whether its yearly income is

£1000 or £5000." No one but an economist could enunciate such non-

sense, and still retain his position as an authority' in a high department of

knowle ge.

His book, largely accepting the doctrines of Ricardo, is full of apologies

for him, and for his-inaccuracy of statement. For instance, he says:

"His exposition is as confused as his thought is profound. He uses

words in artificial senses which he does not explain, and to which he does

not adhere, and ho changes from one hypothesis to another without giv-

ing notice. If, then, we desire to uiiderstand him, we must interpret him

generously, more generously than he himself interpreted Adam Smitli.

When his words are ambiguous, we must give that interpretation which

other passages in his writings indicate that he would have wished us to

give them.

"

It is quite proper that a teacher who can talk in this style should have

no difficulty in deciding that Carey and otliers who have refuted Ricardo

do not understand him. After myself reading "Ricardo" more than

thirty years ago, I told Mr. Carey tliat I could not understand what he

was driving at. His reply was, "Ricardo did not ! imself understand."

Nor do I think he did. Confusion in language involves conlusion not

merely in argument, but in thought ; and in no other department of

knowledge but that of political ecouoni}-, would it be possible for one who
needs such apologies, as those made for Ricardo by Prof. iSIarshall, to

become the founder of a distinct school.

The blunders which Mr. Marshall has made wit'i reference to Carey

and Frederick List, and especially as to the indebtedness of the former to

the latter, urc most remarkable.

For instance, he says Carey was born in Ireland, when, had he taken

the least trouble to examine any biographical notice of him, he would, at

a glance, have seen that he was born in Pliiladelphia. Tiien he asserts

that List's "Outlines of a New System of Political Economy," a tract

publi><lied in Pliiladelphia, 1827, and its wide circulation were "the be-

ginning of hie fame, as it was of the systematic advocacy of protectionist

doctrines in America," whereas this movement was commenced in 1819,

and Mathew Carey was one of the originators of it ; and three yeai's be-

fore the ap|M!Hnince of List's tract, or in 1824, the first really protective

UrifT enacted in the United States was passt-d.

Then he nays that this publication of List's was made ten years before

the publication of Carey's first important work, his " Principles of Politi-

cal Economy," and adds, "Carey owes many of his best thoughts on

protection to LIhI."

N«»w, Carey'H allcntion to economic; subjects commenced in 18:1"), when
litt publltthed his "f\m important work," the "Essay on tlie Rate of

Wage*." and there is not a particle of evidence that he ever read the in-

Ignillc: - ' '••''-• iriicf iif Frederick List. If ho ever did he wholly failed
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to profit by it, as in all of liis earlier books and papers he advocated the

doctrine o{ laiasez nous faire, never having publicly declared his adiiesion

to protection until the publication of "The Past, the Present, and the

Future" (1848). Nevertheless, in each of his early books will be found

the germs of those vital and lar-reaching principles which he so grandly

developed in his "Principles of Social Science," his pri)gress from 1835

to 1860, and even to 1875. having been steadily onward. By the benefi-

cent practical working of the tariff of 1842, he was, in 1844, induced by

the logic of events to range himself on the side of protection as a necessary

national policy. But it vvas not until 1847 that he was able to reconcile it

to economic theory.

In 1847, when he had outlined his law of the occupation of the earth,

which has completely overthrown the basis upon which rested Ricardo's

theory of rent, he readily emerged from the last vestiges of a belief in so

absurd a theory applied to an artificial society as laissez nousfaii-e. Lying

in bed one morning, picturing to himself the settlers on the sides of the

hills, moving down into the valleys and approaching each other, as wealth,

power and civilization grew, he realized the vital importance of l)ringing

the consumer to the side of the producer, and, as he said to me, "I jumped

out of bed, and, dressing myself, was a protectionist from that hour."

The fact is Carey, not having studied German until 1856, List's "Na-
tional System of Political Economy," published in Germany in 1841, was

to him a sealed book until 1851, when a French translation by Hichelot

appeared in Paris. Carey's copy of this book in the Library of the Uni-

versity of Pennsylvania, with his pencil marks in it, showing passages

which he considered striking, clearly proves that he made but little use

of it.

But the question of Carey's position as a social philosopher is not to be

determined by whether or not he picked out from some other investigator

one idea here or another there, but by his philosophy as a whole. His

great merit does not consist in the fact that he has demonstrated that asso-

ciation and combination with his fellow-men is the greatest need of man,

or that in the utilization of labor power—the most perishable of all com-

modities—is to be found the measure of the growth of a pe<i|)le in wealth,

power and civilization ; or that money, the instrument of association, by

giving utility to billions of millions of minutes, which without it would be

wasted, acts as a great saving fund for labor ; or that a necessary condition

of advance in civilization is that man passes from the use of poor tools, in-

cluding poor lands, to the use of good tools, including good lands ; or that

value is the measure of the pc.wer of nature over man, and is to be found

in the cost of reproduction, while utility is the measure of man's poAver

over nature ; or that, with the development of this last-named power, dis-

tribution takes jiliice under a law by virtue of which to labor goes a large

proportion ot a larger yield—Ireedom thus growing with the growth of

wealth and civilization.

It is not by reason of the clear demonstration of any one of these great
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truths, or of all of them, but of Iheir demoustration plus the interlocking

and the interweaving of these vital truths into one great and harmonious

whole. Thus and thus only is it that he has presented a system of social

philosophy deeper and broader than that of any other economist from the

days of Plato and Aristotle down to our own time. By this touchstone

—fundamental truths with their relations to each other, worked out into

a complete system—is it that Carey is to be judged, and judged rightly

and justly, and not by mere verbal criticism, or by an attempt to prove

that an idea here or another one there was previously promulgated by
some other teacher.

A great admirer of Frederick List, for what he had done in building up
the German Empire—a work without which Bismarck, Von Mollke, and

William I would never have been heard of in history—Carey had but a

poor opinion of List^s "National System of Political Economy," for the

very good reason that it lacked just what he had aimed to present in his

own books, and what are absent in Prof. Marshall's volume, broad, deep

and enduring fundamental principles, interlocked and interwoven into

one grand and harmonious whole, like Carey's own great and noble

"Principles of Social Science." Indeed, no such voluminous writer on
social subjects as Carey has ever lived and written who has paid so little

heed to the writings of other economists. His own economic and statisti-

cal library, now in the Library of the University of Pennsylvania, will

bear me out in this statement. Colwell collected the writings of political

economists ; Carey collected those of travelers, historians, statisticians and
scientists ; and to these he went for the material out of which to demon-
strate those great principles which will ever bear his honored name.

How far Carey has been successful in impressing his philosophy upon
the people of the United States, and upon the national policy, is well de-

picted by a recent and far from friendly critic as follows: "Measured by
results," says Prof. Levermore, "the Carey school, and not its opponent,

has achieved success in tlie United Slates. For thirty years, the stone

which the builders rejected has been the head of the corner. Carey and
his friends never captured our colleges; but, for a generation, they had

dominated flve-seventlis of the newspaper offices, a pulpit far more
intlut-nlial than the professorial chair. The arguments to whirh Carey

gave form and ehxpience are in the mouths of more than halt the business

men and farmers t)f our country; and, in the last Presidential campaign,

the Uepublican party reafllrmed the e.\tremest principles of the Carey

cboo), including even the rancor towards England, with a violence and
alMdIiilcnPiw tlial would probably have surprised Carey himself " ("Po-
liticHl Science Quarterly." Dec , 1800, pp. 572, 578).

The reaKon n»r iIiIh Ih not far to seek. Carey dealt in broad and endur-

ing prIncipleH ho interlocked and intertwined that any man of ordinary

lnt4!lU!Ct, once raptured l»y them, might ever after during his life bid

adieu to the hn|M) of fn-cdom from their intellectual domination.

JfihU 4»t terilatit luc4 duleiui. Indeed, nothing is sweeter, nothing
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more delightful, than the light of truth ; and Carey has given to mankind

a great body of truth, instinct with life and being, an organic whole

demonstrating those principles which govern the well-being, the happi-

ness and the civilization of the human race. The destruction of the

foundations of this system demand men of greater power than Eugen V.

Bolim-Bawerk and Alfred Marshall. They have not even made a lodg-

ment in the outworks. In tlie ciladel all is calm and serene, without

apprehension of successful attack by such incompetent leaders—leaders

who lack at once a knowledge of even tlie elementary principles of eco-

nomic truth, and the power to group and place in proper relation to each

other those things which they do teach, if, indeed, their theories have any

connected relations one to another. If they have such relations, these

gentlemen have failed to show them.

Vocabularies of the Tlingit, Haida and Tsimshian Language*.

By Dr. Fram Boat.

(Bead before the American Philosophical Society, October 2, 1S91.)

The following vocabularies were collected by the author when studying

the Indian tribes of British Columbia, under an appointment of the Com-

mittee of the British Association for the Advancement of Science, ap-

pointed for the purpose of investigating and publishing reports on the

physical characters, languajjes, and industrial and social conditions of the

Northwestern tribes of the Dominion of Canada. It was decided that in

the report of the Committee a brief comparative vocabulary only should

be printed. As, however, the languages of the North Pacific Coast of

America are little known, the vocabularies may be found to possess some

Value.

The following alphabet has been used :

The vowels have their continental sounds, namely : a as in father ; e

like a in mate; i as in machine ; o as in note ; u as in rule. In adiiition

the following have been used : a, 6 as in German ; d= aM) in laic; K= e

in flower.

Among the consonants the following additional letters have been used :

g\ a very guttural g, similar to gr ; k', a very guttural k, similar to kr ;

q, the German cJi in Bach ; h, the German ch in ich; q, between q and h
;

c= 8h in shore; q = t7i in thin; ll an explosive, dorso-apical I; dl &

palatal, dorsal I. ' following a consonant designates the u position of the

organs of articulation.
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I. ENGLTSH-TLINGIT.

Stikeen Dialect.

A.

above, on top of, ka.

Acer tlra'tlre.

adam'8appled\et\i'q(l) kagu'nt1e(2)

= neck (1)? (2).

afraid (aku li) qell.

again detso

ahead lan.

Alnus ke'cic.

alwajiS dj'ellu'k, yuka.
Anan baschas kindetcuue'l = mov-

ing straight up.

dypenta k"in.

histrionica ts'utsk.

ancestor acukua.

angry k-'ant—wa nuk.

ankle k'os t'aktl= foot knuckle.

Anser t'a'wak*.

apron, woman's, cuqe't'a.

danctnflf, 8E'n(l)ket(2)=? (1)

apparel (2).

apparel, wearing, ket.

Arctoataphylus uva ursi tinn.

arm, hand, djin.

armor, wooden, tlra'tlre (= Alnus).

of parallel sticks, sk'u

ket (see apron).

held in mouth, k*a(l)koe'l(2)

= mouth (1).

Arnica eordifolia an(l)kn(2)na'i;u

(8) =:town (1) on (2) medicine

(8).

aroiind, outside, da.

J walk around house hit da ya qoa

gut.

arrow tcuni't = moving Ftnilglit.

—— double-pointed, Icunfi't k-'aila'-

k«.
as/ut k''iin iifi'= flreplnce.

Astur atrieapillus kyodju'k.

Atlda, name of a place.

aurora k*'an(l)yiq(2)ku(3)wate(4)

= fire (1; like (2) out of doors

(3) color (4).

gyits'5'k.

axe cEnqou'ri.

stone, kye'l'6.

B.

baby g'ata gua'tsgo (male and fe-

male).

back dik'.

of hand djin kotl.

bad tlell wu c k's =: not good.

badger nosk.

bark gan da= wood around.

basket for blankets ne'etl.

for berries k*ak'.

bat tsik'reditfi'n,

to bathe dE( utc.

baton of shaman wu'sag'a'.

beach iren'e'te = 8and place.

bear, black, ts'ek.

grizzly, quls.

white (polar), t aq.

beard k''atatsa'ie.

beaver ts'ikrede'.

bed ye'at = something to lay on

(Uhilkat).

bedroom it.

bee gandasa'dji.

belly yura'.

belt si'fii.

berry tlok'.

salmon, wutst'an tlek'.

black, gawa'k" (ilubus).

dried, alka qok'.

black, t'otc tl6k' = blackberry.

liftula glandulosa tlcrl's.

atia'rl.
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bird lo'tli.

a species of, with red wings,

kon.

Mack I'otc (see soot),

blanket ll'e.

cedar bark, (.'•atlk k"'6'u.

martin skin, k'oq k''6'u.

Chilkat, iia'qein.

lilenniuH sp., dlul'.

blind tlk'octen.

blood ci.

to blow {wind) do'wanuk
to blow uq.

blue ts'oyi'qate (ts'o? yiqate=
colored).

jay k'eck'.

board for drying salmon ganire't=
smoke place.

bone s'uk* (see tall, short),

boom s'E'sa t o s'a'ge=sail in oblique.

bow of canoe cEkE'.

bold SEk's.

bowstring sEk"8 na'se^bow guts.

box ket, tlak-t.

large, llukt lien.

bracelet kis.

Brachyrhampus inarmorata tc'It.

braid ca kEsi't (ca= head).

brains [hike^i'.

breakers lit ra ll'ek- (iit= wave).

breast He'tka.

breath dEse'uk.

brother, elder, unu'q.

younger, kik'.

brother-in-law (wife's brother) kan.

brush Hi'i'a.

for clothing at k"a ni'1'a.

Bubo virginianus tsisk'.

Buecinum H'illk'.

bucket k-'e'ca.

butterfly tleilu'.

by and by j ulEtqE'nga, tlits'a'.

C.

calf of leg Is'e'yn.

Caltha palustris atagre'k'e.

cambium of Tsuga SEk",

Cnnace obscura uukt.

canoe jak'.

Tlingit, sit.

Haida, wutsde'.

Cardium Nutalli (cockle) g"'atl

ka'tsk.

cariboo wuisi'H.

carpet netliiil'l'ii.

to carry in hand ran—tEn.

cat due (Chinook).

cedar, yellow, qar.

young, llEqrE'le.

cedar bark tir.

preparedfor weaving matt
rut.

cedar {and spruce) root qat.

hat qal is'aQ.

Ceryle Halcyon tlaqanels'e'.

chair ka ra ki'djet=oa lop of

which one sils.

chatterbox k''a tie} o'8= mouth
playing (see to lie),

cheek wac.

chief &nk-a'6 (see rich),

child g'it'a'.

chin leg'.

Chiton Stelleri ca'u.

tunicata kor.

Circus Hudsonieus qeq.

clear, it is, weather, a ka wa qats.

cloud guts (see heacen).

cloudy ku tli guts = it is out of

doors cloudy.

club g''ut3 (see crabapple *ree).

coal t'otc (see black),

cold sia't.

Colymbus glacialis k"Ege'it.

column, heraldic (totem post)

kole'ra.

comb qedo'.

common people i( a'n (see poor),

cone of IHcea ts'6t>a'ne,

to cook (at—)sae'.

copperplate tina'.

cormorant yok*.

corpse naru'.
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cotton nood* s'E'sa (see sail).

Coitus sp. wek'.

council atkaqtoa'k.

country a'n(e).

cousin (father's sister's child) at.

(mother's sister's child) tlak'.

(see sister),

crab s'a'u.

crabapple tree g*'uts.

crescent (see moon),

cross Oninded) k-'aa—rao (see angry),

crow ts'K'quell.

crown of head ca ki= head top.

to cry gaq.

Cychrus longicollis as k*'l6 yik ca' =
woman in the woods; as k'to

= woods, ca= woman.

D.

dagger tsa'g'atl.

to dance a—tl'eq.

dance of shaman iqt dalde'de.

dancing apparel tl'eq k"et.

danger at sea kutleqe'tlcEn.

nameofYetl's motlier, K olso

terlB't.

daughter si (probably child, said by
mother).

^"y yigEri' (see noon, to-day),

daylight k-ewa'.

dead (na) na.

d«q/'tlk-otrKqtc.

deer k'oka'n.

dentatia tC-'k'e.

difficult til lsi>.

dish grease g'skBDu'.

of mountain goat horn llI'Det

ts'ik'.

dishes nuk*.

dicer ts'uM.

to do h\, ye—sioS'.

dog kyiHl.

doU h! (Mue daughter),

door k''aha't.

dragon fly tlkacecqft'wu =no man
licad-hair. Tbey are Mid to

sing : tletl(l)qat(2)ca(3)caqawu

(4) =: not (t) I (2) on (3) head

hair (4) = no hair is on my
head.

to dream a—djun.

to drink tana'.

drum ga'u.

dry wa qok.

duck g'uts.

dust tc'eH, k'es'e'dja.

E.

eagle tc'ak'.

black, tc'ak'(l)ie's(2)= eagle

(1) black (2).

ear gQk.

earring djac.

east icind nanaqe't.

tl'ak-ak-a'q (Chilkat).

easy tletl tli tse= not difficult.

to eat (at

—

) qa.

ebb tide renatle'n.

eggs of lice Hits.

elbow t'er.

elk tsisk'.

Empetrum nigrum qitlewu'ts'e.

empty aqu'ktle,

end cE.

Epilobium angustifoUum ko'kan

na'k'= deer medicine.

ermine da

evening qa'na

excrement ha'tle.

eye wak*.

eyebrow ts'e.

eyelashes wak" qa qe'q'6.

eyelid, lower, wak- tEri.

upper, wak- k-a'.

F.

facs fE.

far (na) tir-.

far out into the sea dekyl.

fast rKfliye'k.

fat, for greeting face, ra ncta'C-'.
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father ic.

father in-law rii.

fathom Wilt (see tall, probably

length).

(from elbow over breast to

finger) k'iit'e yiq ku wilt.

(from shoulder over breast to

finger) qik CE gu'ntle yiq ku
wal.

(shoulder to finger of same arm)

qik CE yiq ku wat.

(elbow to finger of same arm)

tcike yiq ku wat.

feather k-'oa'tl.

feather bed k-'oa'tlria't = feather

place.

to feel, Ifeel better, ag'a ctuq denok.

fern tsats.

to fight g'an.

finger tl'ek* (see toe).

first, tc'eq.

««co/id, trt'k(l)tlen(2) = finger

(1) great (2).

third, trek(l)g'a'tsg6(2) =
finger (1) small (2).

fourth, wun ka tc'eq (see^r*^

finger),

fire k'an.

fire drill loulle' (see round, and to

turn round),

fireplace k'an i'te = flre place.

fish., fresh-water, bin tak'a'le.

a small species, kii'e'ta.

fish line kye'u.

of kelp. tlEra'ne.

fishotter nukceya'n.

flood tide dak-nRde'n.

flounder tsE'nt'e.

to fly de'ken.

foot k"'6s.

forehead kiik'.

fox nag ats'e' (borrowed).

friend qone'.

frog Hiqtc.

in front of k-'e'ye (Chilkat).

frost kaqua'n.

Fucus vesiculosus tare'de.

fuel gan (k*'an ?

full cawahik.

fur seal q'on.

fire).

G.

Oallinago Willsoni gutsre toll! =
heaven bird.

gens tan.

get up! ce'ndE !

girl calk'.

to give djet—te.

gice me to drink! hahea qa tana' !

to go god, at.

/ go to town an(l)k'e'ye(2)de

(3)qoa(4)giit(5) =: town (1) in

front of (2) ? (3) I (4) go (5)

(Chilkat).

good (rE) k'E.

good-natured (ill) an.

grandfather, mother, tie ilk'.

grandson cqa'nke.

grass fo'uk".

grease eqe'.

gull kye'llKdl'.

gutts nase'

GutscEtla, Chilkat name = horizon

mother.

H.

Halda Dekyina' = people far out

seaward.

hMil kadE'ts.

hair ca qa'wu = head hair.

hairdress of sliaman k'its. .

halfcu'ro.
,

halibut tcatl.

hand djin,

Harelda glacialis yaau'ne.

HaricanE'ko = old woman under

us, a mythical person.

Mt ts'aq.

war hat, shaman's hat, wak*(l)

k et(2) = face (1) wearing ap-

parel (2).

to haul in si'yik*.
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he liu, liotc, qsEte'.

Juad ca.

head arnament used in dances ca

k-et.

to hear aq, aqtc

heart tek-.

heaven gulsEre'= cloud place.

Tuavy (re) datl, (lli) tse'.

heeU k*'etak'.

heron tlak'.

herring ra'ii.

herring rake Hi'lla (see brush).

high uHiter ran k'Etwada'.

his t6(—ri).

^ofl/ague'ntle.

hook, halibut, naq.

round, t'eq.

horizon k-Q gats.

gutscR = sky end.

horn cedt'.

horse gyudii'n (Chinook) ; dik" ka

ra kidjC't (Sitka) = back upon

sit.

A<w»f hit.

dug out part in centre of, tak-.

humming bird tag'atgiya'.

hungry, probably: ran : / am hungry

qal ran owa ha ; it makes us hun-

gry hat't ran a wu si ha ; if I
am hungry qat ran hu'ne.

I. J.

/qat, qatc.

tee I'ek'.

icicle k'iri l'e'k'c = above ice.

inside to, g'e.

it in inside white a g'u ru.

instrument rEro't.

island k 'At.

icory cuqdu'k.

jaie, lover, q'lita.

just a short time ago, rcsiV.

kelp g!o.

swimming apparatus of, k u 1 1f i- '

.

kelp cake tlak'a'sk.

kettle, wooden, oq'aka'gante.

kidneys kaha'go.

killer (Delphiuus Orca) kyit.

knee kyir.

kneejoint pa're.

kneep'tn ca k unu'k'6.

knife tlta.

large, weks, gwa'lla.

knothole in a board kats.

to know aqtc= to hear often.

CEg6k= to understand.

knuckles (djin) kagu'ntl.

Kyinastl'ac, name of a man.

Inbret g'ak'.

silver nail, k'annoq (k''a=
mouth).

large plug, k'a nd'ak'a'.

ladder dzct.

Lagobus albus k'titsauwa'.

lame tlEka'tck.

language yuq'alE'figi (see to speak).

large lien, yek' llige' (?).

to laugh (at—) co'uk-.

to leave k'owate'n.

Ledum palustre ts'ikc' etldi'n.

left hand, ts'ElnEqi (dji.i).

leg k"'6s.

of animals atoa'kari.

above knee k'ats.

liggings k''6s k'el= leg clothing.

ii«r k 'a tle'yc s'a'ie = inoulii play

master.

life tseo.

light tletl wu dKtl = not heavy.

lightning netre'gu = thunder bird

opens Ids eyes.

WA:«yiq= similar to.

Lina sp. tiig 'a we'8' = 8Ui Mce.

lip, upper, k'a tlo (k''a= mouth).

to listen (at— ) sl.'q (from aq -to
hear).

little ga'tsgo.
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liter tr5k*.

long ku wa't, ye—ku wat (see

fathom).

ku dare't.

long ago tc'otla'k.

a long time (dc) tc'ak'.

loon cuwa'n.

louse wcs*.

low water ran uwa tla.

lungs kyegu'.

Lupinus ka'ntak".

Lycopodium clavatum ko'kan si'gi

= deer belt.

M.

to make si.

man k"a, tleingi't.

many kMoq.

men k'u ciri tihe'n.

things at ciri tihe'n.

married, baptized, Inn qErodowate'

= face put into water.

martin k'oq.

mashed kaqE'k'tl.

mask yiwV.- katadu'k= face not per-

forated.

mast sE'sa (to) a'6e= 8ail in tree.

master s'a'le.

of the vpper world Tahl't.

mat, made of cedar bark, g'tltc.

match, rubbed cedar bark, gate.

may be—gutl.

meat dlir.

medicine nak'.

Mergns sarrator hin yikagu' =
water rim.

midnight talEii'n (tat= night).

mind toiu'.

mink llcnik'u'qu.

month dis.

moon dis.

new, ka'waki8= all oat.

first crescent, wutsik e'n.

half dis cu'ro.

full, dis ran ra'wawEt.

PUOC. AMEB. PHILOS. 80C. XXIX

moon, last crescent, rare ka'nakis.

morning ra k'e'uaen ; ts'o tat=
blue night.

mortar t'ek-'a ria'ti= pounding

place ; ka qE'guaret= rubbing

upon place.

mother atli'.

mother-in-law can.

mould tlaq.

mountain goat towe'.

horn tline'tl.

mouse, shrew, kaga'k".

kuts'i'n.

mouth k"'a.

much tleq.

mud ts'eH, k'utlk.

mussels rSk.

my aq (—ri).

N.

nail qak'.

naked kstldarE'k. *

navel ko'utl.

neck dletu'q.

necklace s'ak- set= bone necklace.

nephew (sister's child) k'atlk'.

(brother's child) g"it'a'= child

.

net g e'wu.

news neg.

night tat.

no tlek'.

noon yigEri'.

north wind is blowing qon do-

wanu'k.

nose tlo. .

ornament tlo n nas.

of shaman, wak* ket=
face ornament.

nostril tlo toru tli.

not tletl.

nothing tlek'.

now he'idEt, ya'ridEt.

O.

oak duk*.

oar aqa kdarE't= long paddle.

136. X. PRINTED JAN. 7, 1892.
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oUique s'a'ge.

asophagus llekatcu'q'6.

Oidtmpi perspidllata k'iiq.

sp. kite ka ru := wing on white.

Olac/un sak.

old inim can.

woman ca'wat can.

on top fl/ka.

I put it on top of, akayiqa'o.

one tyed tlecauwa'ke.

to open one's eyes tl'ik'.

to open a salmon tlag'B'ts.

opposite kikic'.

otter kiicta.

people kucta k"a= otter man.

our ha (—ri).

outside da.

the house ku.

otel, white, k'ak*.

plate made of slate tEts'e'k.

point tlo.

Polygonatum tlek'wa hinte = water

berry.

Polypoms as tak"a'di= tree biscuit.

poor icii'n, k''anickide'q.

porcupine qalla g'E'tc= hair sharp.

porpoise tc itc.

post fiadz'.

to pretend to he rich (tc'E) ck"'a

—

tli nek'.

to he hungry (tc'E) to—ran s ha.

to be a Tsiinshian Ts'otsqE'nqc

—tlie'q.

puffin qeik.

quiver gue'tl.

Q-

R.

to 'paddle adlqa'.

paddle aqa'.

to paint neguo'tl ; kE—CKHi't (see

brush),

painter neguo'tl 8'a'te= painting

master.

paint, black, forface, l'6tc= soot.

red, for face, tlek.

palate ky'e'ktlEn.

palm of hand djin t'Ak' (see plant).

Parmtlia s'e'qonu.

I\trus {titmouse), k-ft toru' = man's

min<).

perfttration of note tlo to ru til.

pestle (ktt)t'e'k'a= (upon) pounder;

(ka) q(Vgua= (u|K)n) rubber.

Plea IludMonica ts'ege'nd.

to pick guk.

pipe tit'ek' da ket=:8moko around

box.

placefur something rere't, rift'ti.

plant offoot k''6s I'ftk (see palm),

platf, k''('y(!'l soinelUing io front

or(C'Uilkttt).

rabbit g aq.

racoon s'aq.

rafter kaqret.

rain se'u.

rainbow kiteqauaga't = many col-

ored wing;.

it is raining (das) sote'n.

raspberry tick' we'dc.

rattle, made of puffin beaks, djin

kaqE'ta (djin-- hand), djekaq-

E'ta.

shaped like a skull, ceco'q.

raven yetl.

razor k'arcyi'qa.

to recover from sickness (wu) ncq

(see to save).

red k*'an yiq ale= fire-like color.

reeds tiak-ridze.

rib ts'ok'.

Uibes qahewu'.

rich ank'A'o (see chief).

ridge of house s'erKlo'.

right hand cirKnccji (djin).

ring, finger, tl'ek- kaki9= finger on

ring (see bractlet).
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ring, foofk-'b^ ka kis= foot on ring.

rock (umall island) no.

roof \i'A.n, hit ka= house-top.

rotten tl'olc-.

round toutlcan (see to turn round).

to rub with pestle ka—tlEqEk'tl.

S.

sail s'E'sa (see cotton goods),

salmon qat.

humpback, teats.

spring, g "at.

hooknose, tl'o'uk.

dug, tlilll.

white, t'a.

driV(Z,atk'eciq6k (qok= dry).

salt etl qok= dry sea.

sand il'e'u.

satiated cawa hik.

fo save rieq.

Saxtdrotnus s'o'uk ? gatl.

semper Hi'ts'a.

sea TEka'k, etl.

heavy, agowata'n.

seal isa.

sea lion tan.

sea ottir yuqtc.

to see ten, sete'n, tli ten.

septum tlo t'aka'.

bhaiiiitu iqt.

shark tuts'.

sharp thig'E'ts.

sheep, big horn, djE'nu.

sheets s'E'sa ka re'gse.

shell sp. f ie's.

Cik'a' tluto', a point near Sitka.

s7ioe litl.

shore line hin k-'a'c6 (bin= water).

short ku watl.

shoulder qikca'.

sick nek*.

sinew, thread, tas.

to sing (at— ) ci.

sister, elder, tlak.
,

skin douk.

skull ca s'ak" = head bone.

of a corpse ca k'Eqa'go.

sky, clear, akawaqa'ts.

gutsEFE= cloud place.

slave go'uq.

to sleep ta.

sleepy (te) ta owaha'.

small ga'tsgo.

to smell tsine'ky.

smoke ts'ek".

to smoke sk'a da ts'ek' = mouth
around smoke.

smoke hole gat, gan.

roof of smoke hole gane'tle.

snail tak-.

snake tl'ut tla'k".

snow diet.

it is snowing ara kawa dan.

son g-it'a' (probably child, said by

father).

son in-law kan, seq'u'q (?).

song of shaman iqt k'a ci'ree.

soot t'otc.

Sorbus kEltcane't.

soup, made of berries, qu'ktle.

south wind is blotting rE'ndeu

do'wanuk.

sparrow-hawk gano'k.

to speak yug'a—tKfi, rEka'.

Spermophylus Parryi tsSllk'.

spider kasest'a'n.

spirit yek'.

spoon cill.

large bailer, cin.

short, CE'ca.

sprout wuts.

squid nuk'.

used for bait nEq nak'.

squirrel kanatltsa'k.

a small species, tlkoqwe'tsa.

to stand gya.

stand up ! gyida'n !

star k'Utaq'a'renaha.

to steal ta'6.

to steer yuru tlaa'.

steering-paddle rEdi'ga,
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gtern of canoe gyikka'.

Sticia pulmonara acakare'cl.

stockings treir'u'ii.

storm ara odete'.

stone tliE.

stout ku tia.

straight, upright, kin de tcun.

ah^ad riiti de tcun.

stomach yuru'.

stop crying c'itlk'E'tl.

storehouse in the woods tCEtl.

stranger t'auyu't.

strawberry cak'.

street de.

strong {rope, etc.) tli wu's.

(man) tli t^e'n (see life).

summer k'uta'n.

sun (ra) gfiu.

the sun is shining (dag) gan.

sunset re anuHi'u.

sunriae ky'e auaui'u.

swan g'uktl.

sweat t'ur.

sweat-lodge qur.

noM< tli uukts.

sweetheart tteri'.

to swim rundut'E'tc.

T.

tail tl'iJt.

Utll (ye)—s'ak- ku wat= bone long.

temples wakco' (wak-= cye).

then Hdaqai'i).

their hjiht«> (—li).

they luiM, h.islc.

thiifxii'it 8'a'tu= 8tcaHag master.

thin (|uii.

thine i( — ri).

I« think ofaomebody 8U—s'et'B'n.

thou w«H*', wo '•

thumb i'6'uc.

thundrr, thunder'nrd, iit-tl.

tide hat.

tirtd (wu li) qut'll.

TUiijk,iu, Cliilknt nnme - pcrpct-

ukI mnii'H fiillior.

TUngit tleingi't.

tobacco g'y.iilc.

to-day ia'yigEri.

toe k'os tl'ek= foot finger.

together wucten—ta.

we I'lAigh, at to ta co'uk*.

to-morrow sere'iik*.

day after, sere'uk* tliraakEte'n.

tongue tl'ot.

tooth oq.

town an (see country).

trap ie'q.

tree k'ats.

tribe na.

the heavenly, k'e'wa k fi'oqri'wo.

Tringa uyalii'a.

trmit k'< a't.

trunk ko'ukok".

Tdmshian Ts'otsqE'n.

I'suga rEn.

to turn round toutl (see round, fire-

drill).

to turn back, on foot, k*uq k'atudaa't.

k'aqudigu't.

in ctinoe, k'uqritla'.

the tide turns ara kaii dida'.

ticins wulc kikrE'de = two together

opposite.

U.

Uha k'atc.

uncle (father's brother)sH'ni.

(mother's brother) kak.

up de ki.

t/ouIa.uut'ari.

V.

Yaccinium ]'itin Idita ncj;u'u.

uliginosum ta'ik'a'qk'.

—— ovaltfidium kanat'tl'.

Valeriana tltcaiiislil'k'.

tein ts'lkc.

tertrbra dik- s'ak* = backbone.

viry leq. sltfi'.
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Viburnum acerifoliuin k'Eqwe'q.

village, winter, tak'ane'.

summer, k'uta'n.

voice sek.

W.

to walk pod, at.

wall gy'iri''.

warm (te) t'a'.

warrior g''aii s'a'te^ fighting mas-

ter.

water liin.

wave tit.

we ohan, olia'nc.

weak tietl wu tli t6en=:not strong.

icest wind sa'naq.

icet (ti) tl'Ek*.

whale yar.

whistle to uq 8iret= into plow place.

while ru, tied yiq ate' ;^ snow-like

color.

widow, widower, hitltsatseca'wat.

willow tc'atl.

wind ky'etlca'.

wing kite.

wing of nose tlogiitc.

winter tak (see year).

to wish sigo', gacu'.

wolf g'b'wic.

woman ca'wat.

a man, who is in the habit of

eloping with women, ca s'a'te^

woman master.

woodpecker gan da da gug'= wood
around (=: bark) around pick.

worms tl'uk-.

wrist djin t'akti.

to yawn akye't.

year tak (see winter),

yellow kyell ha'tle yiq ate==:dog ex-

crement-like color.

yes a.

yesterday tatgE (see night).

day before, tatgE tliraakK't.

you riwa'n, riwa'ntc.

young ga'tsgo.

man rsdE'k'.

your ri (—rl).

II. ENGLISH-HAIDA.

Skidegate Dialect.

(Note.—The words followed by a K. are Kaigani dialect.)

A. all tlo'qan.

Alnus ka'ac (borrowed from Tling-

it) K.

always wa gye'na.

Anas boschas tha K.

clypeata Hit.

histrionica k'E'cg'utk.

ancestor tlsta de tsi'nga = long ago

my grandfatlier.

ankle gy'atl t'aniE'l = leg knuckle.

another ka'lro.

Anser tlgyitgu'n.

antlers naca'nre.

above gi.

it is, ca e'tsi.

to accompany g-ak'a'it.

Acer tlkatlk (borrowed from Tling-

it) K.

adam's apple k-agE'n sku'tse=lung

bone.

adze qot'a'.

afternoon sEn tS'tsera ga'ista.

again i'^En

alive qai'uhfiga.
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antlert, many pronged, g'at g'oa'qa

gig''a'firai = deer's manifold

antlers.

anvg k'ase'.

apparel, wearing, gya.

apron of vioman dlgj itgyitlgya (dl

t'a'tse).

apron for dances k-'antsetlqa'gya

(gya= wearing apparel).

Arctostnphylus uta ursi dinq (bor-

rowed from Tlingit) K.

arm btloic elbow Hi, Hia'i.

above elbow Hi tlri.

armor, wooden, for breast, tcidlkit.

for belly, k"'antsellqa'gya

(see apron).

made of sea lion skin, k'et'i't

(k-'et=: sea-lion).

armpits »k-u\.

Arnica cordifolia Hit haua'c.

arrow, tctth bone or metal point, ts'i'-

t4ilEn.

blunt, for birds, k-'u'ngal.

asfus dltB'tlqet.

aunt (mother's sister) &o= mother.

(fatlier's sister) sk'aii.

aurora g"6l qalga da'ul'atl.

axe gyeil dsao.

B.

baby k'u'qa (see weak),

back uku&'e, gyi'n<;uta.

vertebra g} i'figuta sku'tse =
backbone.

of house na stiKfi= house back.

of htnd sl'u'na.

frorf dft(ninKn).

Inild fiend nknua's.

ball, to play at, gfit kill k'a'tsu.

played with seal meat, qdt at gut

kill k'a'tsu.

bark of Imiya ili ; hAM K.

of other trees k"'6'tw*.

ba$ksl, tmall, fur berries, k'tt'llas.

—— large, for berriet, k'^'gu.

basket qin.

but k'atltsoqa'la.

bato7i of shaman t'ask'.

beach gyitl.

bear, black, tan.

grizzly, qo'ots (borrowed from

Tlingit).

polar, ha'l'un.

beard sk-'e'6re(n).

beaver ts'un.

bed theiila'n = sleep instrument.

beetle :hansk"ea'l K. =face dirt.

before this ku'nrasta.

belly tatl.

belt (dl)dsi:a'wa K.

berry g&n(ii); han(a) K.

cranberries dla'e.

dried, gan hi'l gata.

boiled. g"an galE'nsEl.

birch atta'ri (borrowed from Tling-

it) K.

bird qel'e't.

a bird with red wings s:liaMtset

K.

black (tl)katl, (8)katl.

black cod sk il.

bladder k'ogK'n sk'an.

blanket gyfi'atk.

Ghilkat, nu'nin (borrowed from

Tlingit).

Blennius sp. rhaci'u K.

blood g'a'i.

blue go tlratl.

blue jay tl'E'njut.

body, the whole, teii'ne.

to boil, gan ; qoa'tlUi.

boiled food gals'u^Eln.

bone 8kQ't.se.

bow tlkc'it.

bowstring tlko'it t'a'tse.

box g'ota, da'ota.

bracelet, copper, nalslgya'.

brain k'aH'K'ntsKii, k atlK'nts'Kil.

to break down (|u'ndiita.

the tea breaks (heavily) g'ft'lu g'u'S-

gB (yu'BQ).
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breast k'an.

brotliers and sisters k'a'tlqa.

brother (a (said by sister).

elder brother gua'i (said by brother).

younger brother da'(6rEn) (said by

brotlier).

second brother guctnEn k'atleqa-

gas(?).

third brother guct la'na(?).

brother-in-law kea'rrr sister's hus-

band (said by man).

tlE'nara=: sister's husband
(suid by sister).

Bubo Virgirdanus gutgune'st K.

Buccinum ckEtsk' K.

bucket ga'na.

bush tlkyi'n(ra).

butterfly stlaka'm.

buttocks k''allts6.

button blanket gufi la'figo gya'atk.

by and by k'oa'i.

C.

calf of leg gy'atl ka'u= leg muscle.

Oaltha palustris nil gi tlEgEn= med-

icine above swim.

canoe tlo'u.

Gardium Nutalli chilhie'i K.

caUo'us (Chinook).

cedar, yellow, c:hatla'n K.

young, ts'o gyit e.

blanket la'Hial.

bark, used for making mats,

gyie't.

cedar root dle'in.

CeryU Halcyon k'ut'u'n K.

cheek, lower part of, ts'i'ta.

upper part of, k"'a'n ts'i'ta.

chief (nRn)etlqagida'.

head-chief, la'na a'ora = town

mother.

child gyit'(e).

chin tlka'e.

Chiton tutiicata c:he'it K.

Stelleri t'a.

Circus Eudaonica d6:hatlaga' K.=
catching bird(?).

cirrostratus k'ue'au.

cirrus ia'n tse'tla (a'u=; cloud).

clams ska'e. ky'u.

clothing, to wash— ,tada'n tsi'gyida.

cloud ian.

coat djit'i'sku.

red cod skan.

small codfish sia'etae.

large codfish ska 'en an.

cold qui'.

colored tlratl.

many, aqa'i tlia'tla.

Colymbus glacialis tatl.

come! (used with the imperative)

ha'la !

the winter is coming ta'da g'i'lga.

cone of pine ctl'ack'K'mal.

to cook by means of heated stones

sitl; gya'galafi.

copper plate t'a'o.

cormorant ky'a'lau.

cotton wood tl'al.

Cottus sp. k-'al.

tl'a'ma.

cousin 8kafi=^ father's sister's and
mother's brother's daughter.

usqu'n =: mother's brother's

child.

lEra'n = father's sister's and
mother's brother's son.

Mother's sister's child =z

brother.

Father's brother's son =
brother. Elder or younger

brother are used according as

cousin is elder or younger than

self.

crab k'uct'a'n,

erabapple ke'iq.

tree ke'yintl.

cranberry ta.

crane, and Oallinage Wilssoni, dEl

(borrowed Jrom Tlingit) K.

crazy dladlgua (see land otter).
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erow k'a'ltsEda.

eroicn of head U'eI k'a'tse.

toery ska'yell.

to cut off {neck) (qil)k-'e'tl.

dagger k''a'otl.

to dance Hia'tl.

{ithamari'») dance (sk'a'g'at) wikat-

86.

dancing leggins gy'atl gya = leg

dancing ornament.

danger at sea c:ha'noakEn K.

daughter-in-law dzirona'n.

daicn SED gillEnga (no'kua).

day sEn.

all day long snn sga'sg'6.

it is daylight ka'dega.

dead g''ot'ut].

deer g-'at.

Delphinus 0-ca ska'g'a ; clian K.

(see shaman).

dish k*a'illa=rwide open.

carved on both sides ka'iila

ko'Ia= dish forehead.

dog qa.

rf'*<7_/f»A k"'a'qata.

dog salmon ck'Ek.

doll gyit ; gsde's (children's lan-

guage).

dolphin sk'ul ; k-'an.

door gy'u ; stEn.

in heraldic column gy'u qa'l -

door hole.

4<nBn (Jeattiers) tR'nro : g-R'nro.

dragon fly du'gua t'a'ii)aM~-sun

louse K. ; ma'mats'ikye (bor-

rowed from THimHhian).

to drink qu(l.

drum )!ft'udjttu.

dry g •»'(!?»).

duck (|a'qii.

dutk a^a'lgua.

dust, dirt, skea'l.

E.

eagle got ; :h6t K.

eagle black :h5t tlrall K.

eagle gens gyilena'(e).

ear gyu.

opening of ear ka'lle.

eartJi, ground, k''ui' (see island) ;

tlga.

eartJiquake tlga I'ldEn.

eaist wind k'a'ratsg'a.

to eat ta.

to eat together ua'ras.

ebb tide gyitlrani'll.

edge of box clEn.

upper edge of blanket siMb.

egg ka'u.

lice eggs djac.

elbow Hi tsEgui' (ui= arm).

elk tci'cku.

Empetrum nigrum -.hacka'wa.

to enter k"adl (see to walk),

ermine tlEk*, tlqa.

evening sEn iii.

excrements kwa'rau.

eye qa'ng(e).

eyehroiD skia'tse.

eyelashes qa'uiia dlt'a gutce.

eyelid qa'iiga g a'al^^eyelid.

F.

face qang(a).

fall ica'nut k'arat (see winter).

to fall over k'H.

to fallfrom esg'oe'.

far dziu'.'a.

fat llko'na.

father (said by man) kun.
(said by woman) qat.

father-in-lair k'o'ne (st-e son-in-law).

futlutm HI rodlagi'i (iiii^urm).

half, di ky'e'oio d]6g'6'ta=i::

my median line of body fatliom.

(measuie from lefi slioiilder to

top of linger of rifilit liand)

skul did (skal:^ shoulder).
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feathers, pubis, ga'u.

female sexual organs ka'u ; tso'u

(children's language).

a certain ftstival gya'ist.

. gag'ue'la.

to fight ra'uilla.

together gutg-an la'Hitla.

figure k*'eila.

finger si k-'a'ne= hand finger.

first, sli k'ua'ns (sli= hand).

second, yak"'()]a'ua.

third, qeiga'us= weak,

fourth, sli ^6'uts (sli==:hand).

fire-drill tlkia'k'e.

fireplace kae'qet.

firewood ts'a'uo.

fish tcitl.

fresh-water, tc'e'na.

salt-water, sk-'a'llan.

fish knife la'g'atao.

fish line of kelp, tlgai.

fish otter ts'owu'lEk'.

fish roe t(a e.

fish trap, bottle-shaped, sk'aia'o.

fish trap, large, gyi'rau.

flat g-a.

flesh gyeri'.

fleshy gyeia'ulgo'u.

flood tide {-a'ctllHit.

fly de'idEn.

fog ia'n(Enga).

food ga ta'.

foot st'a'e.

footprint sl'a seI.

forehead kul. "

forenoon sEiiga'e.

fox naga'tse (borrowed from Tling-

it).

frame tlk'a.

my friend ta'que.

frost galE'ngudatl.

to fry citl.

on stones citl guta'= fry stone.

Fucus vesiculosus t'al (borrowed

from Tlingit) K.

fur seal k-'oa'n.

PUOC. AMER. PHILOS. 80C. XXIX.

G.

gambling sticks SEn.

to give e'ista.

to go ka, i'sk-as, gEnd'aai't (?).

let us go ha'la d'a'lEfi gEnd'aai't

s'an.

good la.

grandchild t'agyE'n.

grandfather tcin.

grandmother naa.

grass k''an.

gravel sqat'E'ldan.

green gan tlratl =:= yellow ; gotlratl

r=:blue.

greenstone (jadeite) dlk'a tlo'u.

gull ck-'iu.

gums ts'En k-'ulrrr teeth skin.

gun dzi'gii.

(the wife of Nen-Gyins : ha'noa

kyilstlas).

H.

Haida qa'eda.

hair k-as k-'e'tl= head hair.

dress of shaman gyietl.

/toZ/ya'ko.

moon k"ufi genKroa'e.

halibut qa'ko, :liak' K.

halloh! ai'difiga !

hand sli, sla'e.

Uaielda glacialis a'ng-ifige.

harpoon k'a.

Hue k-'a tKa'tsc.

point ofsalmon harpoon k'udE'nkyil.

hat da'dzEn.

ring da'dzEii ski'lga.

he la.

?iead k-'a'tse.

ring of red cedar ftar^tEntlgyi-

k'a'ldE.

to hear gu'dEn.

heart tek'o'go.

her la.

heels st'a kose' (st'a= foot).

136. Y. PRINTED JAN. 7, 1892.
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to help etlwa.

heraldic column gya'ran=: standing

upright.

herring i'nafi.

it is hiph water skiia'ga (rilgEn).

Aip«katlu'l sku'tse (sku'tse=bone).

hook, for fishing halibut, ta'6.

iran hook stil ta'6.

hole qal.

hoof of deer g-'at st'a'gun (st'a=
foot).

horizon kueHdzi'nrau.

horn (see antlers).

horse gyuda'n (Chinook).

house na.

dug out part in centre of, da'a.

front na qan= house f>ice.

humming-bird qEktgyia' (borrowed

from Tlingil) K.

hungry k'«>e'ta.

husband tial.

/de(a). tla'(a).

iee g'al(jja).

indeed? oilja?

Indian of the interior ts'ak's.

inside ka'tlek. na'gust K.

instrument tin.

intersticen b^ttceenfingers sli i atk'ase'.

intestines k'es.

invitation to autumnal ftstival

la'gyincm.

iron Ire'ts.

island gua'e.

K'atlcnnk'u'n, name of a place.

kelp tlk'i&'ma.

eake qa'eda gu'lra - Ilaida

tobacco.

ksUU ck'Kl
vooden boiUr, ck'sl gnn.

uoodtn, tA'utnqal ; dk'aMgal.

kidney tca'e.

to Mil te'aqan.

knee k'ulo'.

pan k'ulo karafi.

joint gyal k-uld'E'ng6=:leg

joint.

knife sqa'u.

made of shell taqa'6.

to know u'nseda.

1 do not know a'ya.

knuckle d'aniE'l.

Kushtaka {otter people) gEgyii't K.

lake su.

La'na8= tlie town, place near Rose

Point.

lance tcea'tl.

land tiga.

land otter sdlgu.

large yu'an.

to laugh k'a.

Z«fl/dlk-'a'ngual.

Ledum palustre lii'lk'agen K. =
mouse neck.

left hand sla'negi sla'e.

leg, above knee, thil.

below knee, gy'atl.

dancing leggins gy'a'tlgya = leg

wearing apparel.

i^g of table tlga.

lid of box ta'uta k-a'al= box lid.

to lie k-'6rat, ketliiida'n.

Krtr k'orat lia'era -lie master.

lightning sqOt gauUlan.

to like Stat' B' I.

Lina sp. djuwet'ama'e.

line tra'tse.

lip, upper, h'o'tsequn.

lower, k'o'uta.

liter teirKlkul.

lobe of ear gyfi Bt'a'e::^ear foot.

long 8k''a, d/.in.

ago tlsta.

loose cuva'c.
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lost ga'u.

louse t'am.

low water tse'qoa.

lungs ka'genske'ga (see adam's

apple).

Lupinus gE'ndo.

Lycopodium clavatum g'at dldsga'-

wa= deer belt.

lynx tlgyaa da'udja'e (tlgyan =:z

forest).

M.

to make da, gyiS, gotlra.

man e'tlin2;a, k'El.

ga ; for instance, k'ca'laga=
raven gens man.

7nany sko'l (only referring to men).

k'oa'n (referring to any thing

including men).

yQ'an (referring to any thing

including men).

martin k''6'u.

mask nitca'ngo.

master Ira'era.

mat Iguc.

meat gyerl'.

median hue of body ky'eo're.

medicine nil.

midnigJit g-al ya'ko.

mind gu'dpfi.

mine tenE'fiira ; na'ra.

moccasin st'a tlk'u'nkye (8l'a=:

foot).

moon k*'un.

new, k''un ihai'logEn.

first crescent, k''ufi k-eqatlga

= the moon opens his eyes.*

last crescent, k-'un ihailoda'l-

gEn.

begins to be full k'un g'aisgo-

gi'lga.

is 8?dning k''undlan.

more i'sEn.

morning sEn ae'qEn.

mortar da'ro.

mosquito- ts'era'ltKquan.

mother a'o.

mother in-law dzirdna'n (see daugh-
• ter-in-law),

mountain t'e'is ; tldera'u.

goat ky'i'nre.

sheep mat' (borrowed from

Tsimshian).

mouse ka'gan.

tslgul a'ora (a'ora:= mother).

mouth qell'e'.

mud tcan.

muscle ka'u.

Mytilus edulis :hal K.

N.

Na eku'n, Rose Point.

nail sli g'u'n= hand nail.

naked k'oona'no.

nape ts'e'kye.

navel sgil.

near a'qan.

neck qil.

needle sin.

nephew (man calls his sister's child)

nad.

(man calls his brother's child)

gyit.

(woman calls her brother's

child) usqu'fi.

(woman calls her sister's child)

gyit-

net a'qat.

night gal.

it t», ga'lga.

nipples tl'E'nwai.

no gau'ano.

Nontlem qaleta'.

noon sKn la'tsera.

nortli wind k-'auuste' ga, qu'stcga.

nose kun.

nostril kuntsqul.

not gEm.

notch of arrow stlqu' tse.

now (a)uwia't.
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o.

oak tca'nan.

oar adl dzi'nda= paddle long.

ocean si.

OBSophagus tl'Elqd'ts'Bl.

Oidemia perspicillata c'i'ndEtl K.

Oidempi ap. ga'oq K.

olachen ca'u.

old k''a'i.

clothing k"'u'lzu.

man nEn k''a'ia.

on gud.

top of ii'nse, gi.

one squn, sqa'sgo, sqoa'nsEn.

open k'a.

to open one's eyes k"e'qatlg"a.

another one gyina k''a'lr6.

outnde :hadosi K.

owl, white, k'iik' (borrowed from

Tlingil) K.

P.

paddU adl.

to paint k'otla'no.

red paint forface (qan) nia'tsa.

black paint for face (qan) k*'a'tsa.

palate Bc'ingatse.

palm of tiand sli ka'rfta (sli:^:

band).

Parmelia k'aUsdele'dja.

partridge, ptarmigan ; cka'u.

J\iru* tatl'!a'n.»gyet.

penit tPi'tM.

people qa'edqa.

perforation of note kun qal = nose

bole.

—^ of ear gyu qal = ear bole.

ptttle (la'nio ; dA'rao ts'K.n.

pettieoiit cA'aUi IgyegyiA'qa -~ wo-

man'* p«-tticoat.

ptte offuel tH'A'iio nqn.

pUUtr, erected in commemoration of

deeeiteed, i\hi.

pipe qe'tlK.fi g&'eud&'d -mouth

smuke box.

to piss tse'gEn.

plant of foot st'a k-ara'a (st'a=:

foot).

poker kyitsqEla'ngo.

Polygonatum ct'a'u ha'iia =r witch-

* craft berry.

porcupine :batlgEts (borrowed from

Tlingit) K.

porpoise skul.

to possess (tla) da, k-e'i, (de) ran.

post, in house, k"'otg*a'ng6.

potlatch wa'tlqatl.

pregnant, site is, 1 tall gyit'e'

(gyil'e' := child, 1 tall = her

belly).

puffin k'oqE'n ; koana' K.

pupil of eye qa'nge 1 tan kare'i.

Q.

Qoia g-a'ndla= Raven water, a river

on Queen Charlotti' Islands.

quartz tlka k'a'tse (tlk-a:^ stone).

quiver ts'italE'n dara'6= arrow box.

R.

rafter ts'an sk'a'get.

rain dadl.

rainbow la'wKl.

rain wind (generally east) qc'u.

raspberry ban gyit'e' ^^ berry small.

rattle, raven, sisa'.

shaman's, dlkum hiiaga'ngo.

puffin beak's, tlE liitaga'iiiro.

skull-shaped, k"'el hitaga'ngo.

raven qoia' ; yetl (borrowed Irom

•Tlingit) K.

gens k'oa'la(c).

to recover from sickness figa'istl

;

Igila.

red sqet.

reed k*'an traklda'= gnv9s wide.

rib qo'wo.

Jiibea lia'iwa (borrowed from Tling-

it) K. ; k'tJIgiia'n K.
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ridge of house, formed by a long

board, ilgi'tlai.

of u/jper part of ear gyu tlkun

= t*ar ridge.

of nose kun tlk'un=:no8e

ridge.

rigid, if, is all right, tE'mqEn.

Iiand sqolgylla'ua.

river ka'ura.

to roasifish dlgu.

roof i\A u'na= top of house.

inside of, na k'ara'n.

rope of spruce roots k'u'ntla.

of cedarbark k'oa'e.

around food box laut iya'ngre.

rotten s a'ga ; gu'uraga.

round gas. g-e (see full moon).

Bubus. Vaecinium uUginosum, han

lia'iilas= berry sweet.

to run ka'uit.

S.

saliva tl'an.

salmon tcin.

a small species, c.hoa'gank K.

hooknose, tai.

humpback, ts'it'a'n.

whitf, la'un.

smoke-house for, tJi'na na'i.

weir, n\ix'\ (the centre occupied

by the fisii trap gyirau).

berry skii'uran.

salt ta'figa ga'ga= dry sea.

sand las.

Saxidromus squalidus ky'u. >

scalp kas'E'l.

scared tlqiifi'k-a.

scraper of deer bone gyltsrate'sko.

scrotum k'ullc k'al= testicle skin.

sea ta'figa.

far out into tlie, siako.

seali\oy (borrowed from Tsimshian).

sea lion k'et, k'ae.

hat sqa'tse dadzEn.

armor made of the skin of,

k'ogagya'.

sea otter k-6'u ( (?) see martin).

to see k-Jn, k-ea'fi.

self \.\bo, a'gen.

septum kun tE'figare.

to sew tl'El, gya tl'El.

shaman ska'g-a.

shark k*'at ; k'a'qata a'ora:= dog-

fish mother.

she la.

sheath of dagger k'aotl k'al= dag-

ger skin.

shells, burned and chewed teith to-

bacco, gua'ga.

ship k'e'i.

s?iort k-'6dza'6.

shoulder sk'al.

sick st'e.

sinew qa'e.

to sing sqalS'S, k'atsa'o.

sinter, djas (said by brother).

«w<er-i«4rtwtlE'nara (brother's wife,

said by brother and vice versa).

tsi'nga (brother's wife, said by
sister and vice versa).

to sit k-'au'o.

skate sqa'na.

skin k''al.

skull k"a sku't8e=::head bone.

sky k'oie' k"ara'n.

slate tlk'a s'a'ga=^ stone rotten

(sort).

slave qaklE'Sga.

to sleep t'ei.

sleep tik'aga.

sling tsawu'n.

smoll gau gE'lso.

to smtll sku'ngudEfi.

smoke ga'eu ; gyine'it.

hole gyinada'i.

snail ct'E'ia K.

snake si'ga.

snipe ayahi'a.

snmo d'ara'o.

son-in-law ko'ne.

soot k-ayu'cian.

soul catcher k-'angitlkigya= breast

dancing ornament.
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berry soup ac.

to speak kyetlkul.

to somebody so'ta.

spear shaft kii'u'.

to throxo spear kit.

sparrow haick skya'mskun.

Spermophylns hirryi t8&i\k'.

spider Is.' u\]sm'n.

spike of pine gia'.

spoon sla'gul.

large spoon sla'gul g'ania'16, slS'gul

g'anE'l.

spring k'in rad, k-'in re'da (k'in

= summer).

sprout ck"'a'u K.

squall t'a'iso k'oe'we (t'a'tso =
wind).

squid Du K.

squirrel da'sqa ; gstltsa'k K.

to squirt yi'lthfi.

to stand gya'ran.

star k-'e'iisao.

shooting star k"'e'it8ao kwa'rau=
star excrement.

starfish 8k*'a'ani.

to steal k'o'tlla.

stomach gy'e'tse.

stone tlka, gota'.

storehouse in forest gya'c bal&'n.

storm qasll.

story k-'u'egan.

strawberry hil dfih&'n.

street gy'u.

strings fur tying up blanket, handle,

(dl;l'a't8(e).

strong dakuya'.

stump of tree, a fallen trunk,

k"'A'qr).

summer k-'in, k"'lii y*'kd.

sun dzidlg'oc.

sutpensor qf dagger k'&'otl

t'ft't*.

swan titl'u'n.

Moeet b&'ula».

tweetheart k-'atai'm.

U $mtm (bird, wood) tlKgv'fi.

T.

table gata da'n= it eat instrument.

tail of bird, whale, ky'i'ta, sky'ea'o.

o/^«/t st'a'l=foot.

to talk kyetlkul.

talker kyetlkul Ira'era = talking

master.

tattooing gyida'.

temples near eyebrow skya'ts qota.

tragus gye'lsEnta're.

testicles k-'utle'.

there es*.

therefore k"*a'gan.

thicket tlkyan is'igE'nga yu'an.

<7u«/kotlta lra'era=steal master.

thing gyi'na.

thirsty k'ado.

thorn da'a, da'nga.

thread gy'etla'6.

to tlirow with stones tsa wa'nga (see

sling),

thumb sli k'use'.

thunder he'lafl ; kaqe'gEl.

tide koa'kia'.

the tide turns koa'tlk'at lla'ra.

Tlk-agilt= (S<one beach; Skidegate.

toad tlkyan k'ost'ftn= forest crab.

tobacco gul.

toes st'a k'a'Sge =^foot finger.

tomorrow da'rgatl.

tongue t'a'figBl.

tongs, for taking stones out of fire,

tlk'a t80= stone tongues.

too g'e'dEu.

tooth dz'Hii.

molar tooth dz'Efi k-ft'tskul.

town la'na.

tree k-ct. k'ft'e.

trout tfi'tl'at.

twice stiilgKn.

twins ntsa'ta qe'g-a slifi.

U.

Ulva k'atc.

MncZ«(fatber'8 brother) kuti-' father.
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^lncle (mother's brother) k a.

unmarried man dlHian.

woman sk'En ka'nda.

Vaccinium ovalifoUum titan

Vitis Idaca ska'uran gyit'e'=:

salmon berry small.

valley tl'a'dan.

vein ga'i nsg -ere'= blood vein.

Veratrum gua'iga K.

Viburnum acerifolium tla'e K.

W.

to walk k'a.

wall na ta gul= house side.

warm ky'e'ina.

warp qa'i.

warrior gutl'i'pta.

ra'uitlta Ira'era = fighting

master.

to wash till.

one's hands sItla'nEfi.

wasp sral, c:hal K.

water gandl.

wave ga'eu.

we etl, t'alE'ngua.

weak k"aqa(ga')-

weft k'oila'i.

tcet rEdzi'gi-.n.

whale kun.

fabulous, with Jivefins, wask*.

tchat gosu, gog'us.

where gyiuu'.

whistle ska'na.

white g'a'da.

man ire'ts qa'etra= iron man.

k-'El gada'a^man white.

who gyi'sto.

why go'gusg'ano, ga'tlEntla'6.

wide tlakid '.

wife dj'a.

wind laisa'6.

seaward, tatsa'o sg"a.

catpaw, tatsa'o skada'lga.

landward, tatsa'ogitl.

increasing in strengtht'&tse'lga.

wing iie'i ; st'a'run.

winter ta'da ; stn ga'rat.

to wish sta'tEl.

witchcraft ct'a'u K.

wolf go'utc ; ho'utc (borrowed from

Tlingit) K.

woman dj'a'ata.

woodpecker clotsgada'fi.

wood tIky an.

worm cik ; sk'a'ra.

wrist Hae k-'old'E'ngo =:arm joint.

year ta'da (see wintei).

yellow g'an tlratl.

yes a; o; a'figa.

yesterday da'rgatl tlga'e.

day before yesterday sta gal stifi-

ge'Igen=:two nights ago.

you, pi. dalE'n.

young gyi'tge ; itE'rEn.

III. ENGLISH-TSIMSIIIAN.

A.

above lEqa'.

to accompany stol.

across tsag'a'.

adam^s apple sia'uq.

adze of stone tasErsm lap^^adze of

stone.

to adopt 8Ewula'isk= make rela-

tive.

afraid has, pi. lEbas.

afternoon tla da'otl gya'muk.
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again tlaCl)gyik(2)=perfect sense

(1) then (3).

against tqal.

(hostile) lEbi'lt.

ago, a few dtiys, g'E'rdata.

aftnc wetks, gyetqa'utq.

a yeor, long ago, gye k'a'otl

(k'a'otl^year).

long, lla'gyigyat.

air ha.

all tqa'ne.

to alloto Enaoq (see to consent).

J allow him to come Ena'yo dEni

k-a'edEks.

also dl.

always tla'wula.

ancestor, female, nag-an tse'esk'um

(see grandmother).

male, nag-an yetk'um (see

grandfather).

and (connecting nouns, etc.) dltl,

gantl.

(before words designating hu-

man beings) dis, g'ans.

(connt'Cling sentences) ada.

angry ih'j'onte.

animal iets'Esk.

ankle hRuiho'm.

to ansicer (iilRiuaqtl.

antlers qaqu'us.

arm uu'o'n.

abifve elbow lEbEo'n.

armor of dk skin k'Ellii'n.

to arrirr haisk.

arrow huuti'l.

bird arrow, t'e'es.

to a$eend a rioer g''a'hi.

to ascend a mountain :nuqtl.

ashes oK'nick'MKk-.

ashore tt>K'rKn.

to ask kKrK'taq.

Asuwri'Igyat (a fabulous monster

bvlnnging to tlie gens Kan-
ha'thi, raef>) gynt -- person.

at (rvrcrriiig to iliiiiiint objects) ga,

gtt|.gH.

at (referring to present objects) da.

aunt (mother's sister) ^mother.
(mother's brother's wife) nEkta'.

(father's brother's wife) na'os.

autumn kso'ot.

axe, European, gyegya'otk=lengtli-

wise fastened.

stone, dahE'rss.

B.

baby, male, gyine'es.

female, wok'a'uts=: without

labret.

back k"'a'o.

backward gyi'lEks.

bad hada'q.

to bail ts'e'yuk.

bailer ha(l)ts'e'yuksa(3)= instru-

ment (1) bailing (2).

bark, match, gyimst.

basket, for berries, iu'sEl.

for fish, tsEla'.

of ecdarb'irk, for carrying

Jwusehold goods when traveling,

do'oilk.

to be ne, nene'.

bear, black, o'l.

grizzly, niEdi'ek.

fabulous (?) while, mEs'o'l.

gens, gyispotuwE'da.

beard emq.

to beat time k'ansp'a'.

beater sts'al.

because (a)wul.

bed lialOliVilk.

bee ap (borrowed from Tinnc).

beforehand gu'ldrcm.

behold ! rakstanu' I

belly bsn.

to belong to w&ld.

below gyeck.

berries, dried, gKne'gu (atl).

Jhlqiilu Ijulgyinie'l.

bird is'o'wots.
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bird, all flying animals, lEpa'yeky.

black t'o'otsk.

paintfor face qto'ots.

blackbenics nul'e.

blanket gus.

white, gu8 maks.

sea otter, gus ptlon.

Chilcat, gus(l)naikyi'm(2)

gya,'inuk(3) = blanket (1) sun

(8) ; naikyim, evidently from

na'qin, Tlingit.

blind su'Ens.

blood itle'.

blue kuskua'sk.

boards in bottom of canoe kt&a'oks.

bone sa'yup.

book sfi'wuns.

iooTrt t'uksitle'.

boots ts'a'oqs (%eefoot).

0)1 both sides laqaq.

bow haukta'k.

of canoe gyits'a'iq.

bowstring te'es.

box forfood k'alEi'rBnk*.

for blankets qpe'ls.

boy womtlk.

brain wunEga'us (see head).

branch ane'is, pi. anane'is.

of river lots'ar.

ts'a'tle.

bread ana'e.

breast ka'yek-.

breath ksEnutlk.

bridge tsaja(l)k -ane'qs= across ( 1 ).

to bring da ka'edEks (da= at,

ka'edEks= to come).

6rooTOliad'6'osk=instrument sweep-

ing.

brother (called by brother) weky.

(called by sister) tlE'mkte.

brother-in-law (husband's brother)

tlgEga'otks.

(wife's brother) tlguag'atla'ra.

brown srloqla'p (see stone).

bucket 6'mtlElt.

bullhead (a fish) g-'aye'et.

burial of shaman in house or cate

ts'Em lap= in rock.

burning the dead nialk.

payment for, qmalg'Eck
= receive for being burned.

to burn (v. n.) gua lak (s.e&fire).

burning leggings, Gualgaba'qs

(traditional name).

to bury lo an'o'n=^into hand.

bush species (?) qtliitl.

by and by hauwe'ue.

tladzE.

calf of leg ha'EnEr.

to call ho'otk, pi. hukho'otk.

I call his name, nsuwa'tkada

(see name),

calm gyaks.

to camp gya.

to move camp layek.

cane, walking, kS'at.

c«n?it6aJ qgyat= eat people (Olala).

canoe qsa.

Haida canoe qsa Em Haida.

canoe moves stern foremost lantk.

canon ts'ala'sEr.

cape ka'maks.

carriage ts'e'ktsik (Chinook).

to. carry into t8'B:lE'm(l)ga(2) =
into (1) at (2).

in flying tikyepa'lk (see to fly).

to carve gyetlk, pi. gyetlgyetlk.

carving iv/t/ehagyethi' ^instrument
carving.

cat to'us (Chinook).

to catch salmon spaqtl.

causative— En.

gan.
cataract t8*Em(l)h6'ot8eq(3)= in

(1) ? (2).

cedar g-Ela'r, pi. g'Ela'r.

bark hat'a'l.

a certain g'alt.

c7iair hali'd'a (d'a= to sit, ba=:^

instrument).
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channel, narroie strait, mE'qtla.

cheek, lower part, wunda'.

upper part, tea'l.

cherry g'Eht'mst.

to chew k'a'un.

cliief »^m'&'yit.

child tlgua'niElk, pi. k'apEtgErEtlk.

of chief tlguwa'lksek.

chin tqlakwak (kwaq==lip).

clams ts'aq.

to close one's eyes ts'e'ep.

cloiul, overcast sky, sa.

cirrus, wukts'E'n.

club, war-club, k'auwa'i.

coat kota's.

cold, to feel, qkua'tko.

to come ka'edEks.

from watk, pi. araia'an (see

from).

down kwiint.

common things skstg Em ga.

company na'tatl, pi. nata'tltatl.

to consent Etia'oq.

to continue tlawula wal =always do.

tlawula bau:^ always say.

copper plate haya'tsk.

cormorant k"aga'.

comer amo'.

of house amo's.

council iKsa'osk, wulgak-a'st.

combined with feast g'ElEga'-

yetl.

councilman (next to chief in rank)

lEgagi'gyat (gyat — person).

country ka'lts'apt (see toicn).

cover of anything &t.

eow niEsmu'os (Chinook).

crab k'Elmil's.

erabapplf nialkst.

crane k''uH(|ri'ofi.

crest (of gens) ts'upk (see town, peo-

ple).

crow k'auqA'n.

crown of head niKaKmA'.

to cry wihA'ul- ureal Bay, pi. hal<.

—for sorrow i'&'(M|iIk Ktn hiii<.

evpbui'lui— driok InHlrumeni.

to c?/<k''6ts, pi. k-'ask"'6ts.

to cut ojTqtsaka'ts.

to cut open pe'atl.

D.

day sa (see cloud),

dagger k-'ad Em do'osk.

dance hala'it.

dancing blanket gus hala'it.

hat anihala'it= used in dance.

leggings k'aqselks Em si (si=
leg).

daughter =^femB,\e child.

dead ts'ak.

deaf ts'e'eq.

my dear! (male) nad.

(female) datl.

deep tlEp.

deer wan, pi. wan.

fawn kusts'e'ek.

to die ts'ak, pi. dEr.

disJi, carved, k'ai'ltl.

large, kaiitle'ek.

of mountain sheep horn stata's.

to do wald.

dog has, pi. hasha's.

door lEksa'q (sec out),

double gu'lba.

doicnward tgye.

ya'ga.

down a river gi'si.

rfr<;ad/"«niat8'E'ks (aeeugly).

to dream ksuwE'q.

to drens up no'otk, pi. k'ano'otk.

to drink aks, pi. laa'ks.

drum na'otl.

to dry (v. a.) sigK'r.

duck nuVEk.

nantl'at.

black, amgyi'ek.

spotted, g-ag'awe'.

dust yo'op.

eagle qskl'yek.

tar mo.
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erir7iole is'Km mo= in ear.

perforation of ear nak'aga mo.

east gisiya'sk (gi'si=down river).

easy e'EpEn.

to eat yHi'v/lqk, pi. Iqa'oqk.

in compounds, q—

.

something gap.

up tsatlt.

egg tlgEma't.

elbow sk u'rieis.

{person) elder thau self se'elgyat

(gyat= person).

elderberry bush sk"an la'ots (k"an=
tree, la'ots= elderberry).

elderberry la'ots.

elk sia'n.

to elope da (siee with).

to enter ts'e'en, pi. lam ts'aq.

European k'amksl'oa (borrowed

from Hedltsuk?).

evening ski'yetlaks.

I ye wuI'e'I.

eyebrow lEgyi'l.

eyelashes na'mEl.

eyelid, lower, sk"a'ul.

upper, lEqaa'l.

F.

face ts'al, pi. k'ats'allsa'l.

to fall ka'ina, pi. le'ina ; 8a(l) k"5'-

in(3)=suddenly(l) to fall(3).

far t'a, pi. t'ad'a'.

warait'a'.

to fasten dsc'ep.

to dse'ep tqal (= against).

fat (n.) ya'l.

father nEgua't.

address, a'bo.

father-in-law tlams.

fathom ga'it.

half fathom k'a'yek =breast.

(left elbow to tip of finger of

right hand) disk-a'neis (see el-

bow).

fear bast.

feathers IT.

to fell (a tree) k-'6tstl (k-an).

female (only referring to human be-

ings) ksEra—

.

few abo'o.
,

to fight wuldo'yitk.

with fists dal.

fin offish nEk'auwa'i {s,ee paddle)

.

Delphinus Orca ne'iq.

to find, to reach, to receive, wa.

finger kuts'o'atl.

first, hats'e'ek".

second, ksin'a'k-.

third, hasta'leks.

fourth, tlgo'uskai.

to finish ga.'6de, g-ag-a'6de,

fire lak.

is burning gua'lak.

to start fire sEgua'lga lak (sk

=^to make).

fire drill tki'en.

stick of, BE si'etki'en =^

foot of fire drill.

fireplace ts'Em la'k= in fire.

fish 16wE'lEm(l)ts'Em(2)aks(3) =
in (2) water(3).

fish hook t'a'wil.

flag (European) atlo'm(l)gyamuk

(2)= 8ail(l) sun(2).

flanks sitlk.

flat tga, pi. d'aqtqa.

Flatheads d'aqtqa= the flat ones.

flounder daqs.

flower mEtsaqalil'i.

to fly kyEpa'ek.

fog ye 'en.

to follow ya'ak.

food wune'ia.

foolish mEwa'tsa (wa'tsa =: land

otter).

foot si (Nass : sti'e) tsa'oqs (see

plant),

forehead wapq.

forenoon serliaqs.

fork haya'wiqk^r= instrument eat.

fox naratse' (borrowed).
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friend nEse'bansk.

frightened bas.

fringes on upper part of blanket for

tying it t'S.

fringes on pants, etc., halla'.

from walk (see to take from).

fruit, species(?) ksi'u.

G.

gambling with sticks qsEn.

sticks qsEn sa'yup= gambling

bone.

'the trumps, sticks without

marks, g'fi'e.

marked with three rings

kfi, tsEnla'm.

marked with three rings,

the central one broken at one side,

k-'o'dsiqt.

(to gamble with sticks): shuffling and

dealing out, sa'ritsu.

to choose one stick,

gu'sEn.

gens pleq.

to get a " douceur" gyiii'iq.

ghost ba'laq. pi. bilbii'laq.

gills k-'u'usq.

girl tlgua haDft'aq= little woman;
w6k"'ft'ut8= without labret.

to give gyEn&'ro, pi. gyengyenu'm.

food gyi'ED.

glabeUit 16 spsq lEgyi'l (lEgyi'l=
eyebrow),

jfiorirr s'ii'n.

glad l«)(l)ama(2)ka'o!(8)= in(l)

goo<l('2)hcari(^), pi. lo aDi&'m

k'ak'a'ot

to go k'&.

go! mill i jn. iidu'sKin.

to go into a boat lu'k'Ein (16= into).

on a road yftit, pi. liyA'k (sec

tofollow).— out of house k»Kr — out.

god%%tnk'y\\. kK laqa' =: chief above.

good Am, pi. antA'm.

goose, black, hfi'aq.

white, tlc'wun.

grandchild tluktsl'ayen.

grandfather niya'.

grandmother nts'e'etso.

grass kEya'qt.

great wl, pi. wud'a'.

great grandchild o'olis.

great grandfatJier o'olis.

grease of olachen k'Ti'wutse.

grease bag of sea-Uon guts siuek-

sa'sk.

green niEtle'itk.

greenstone nEha'n.

grouse maqrae'eq.

to guess go (see to sJioot).

gull k'ak'o'um.

gum for chewing skyan.

gun k"ap'Ela'.

gtcts k'al'a'os.

H.

ITaida Ilaida.

hail ts'ats'a'.

hair li.

of scalp k-a'us (see head).

halfqpi'yU.

tchite qpimii'k.

cuHlefisJi (a crest) qpihatsalt.

halibut Iqa'o.

hook yig'a'.

Jialiotis pEllia'.

hammer, stone, tEqtl.

hand an'o'n.

back of, lEqsEnc'itl.

handle of paddle g'A'lon.

to hang yaq, pi. yi'iMaq.

happy lo ama Ifa'ot (see glad).

Harelda ghicialis an'anc'eq.

Aa^k-ftMt.

to hate iKlfi'loqs.

haick qtso wotsk.

hates ralil'nis.

he, present, nit'EdEt.

absent, no'Edga.
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head t'Emk-a'us.

headdress amhairi'it= used in dance.

to hear nEqEno'.

hearsay amEk'ad.

i)o compounds, — k*a.

heart k'a'ot.

heavy p'a'lEk'S.

heel to'upqs.

Heilisuk Wutsda'.

heraldic column ptsan.

here yu'gua.

hermaphrodite k ana'ts.

herring skE.

rake ky'EdE'.

high gyeps.

hip t'Emba'.

to hit, arrow, batsk (see arrive).

Jiomesick wigyatk.

hoof of cow k -asEsi'm.

of deer k'aua'q.

hone gyuda'n (Chinook).

house walp, pi. howa'lp.

placeiu therear of the, sio'op'Kl.

Jmmming-bird Is'E'pts'Ep.

hungry k'le, pi. luk'le.

to hurt sg'ii'yigs.

husband naks.

island, large stand, lEqlEksd'a'.

it ne'edEt.

jackknife haqpa'qt.

jay, blue, kuskua's.

just da.

kelp-cake tlS'ask.

kidney lEpE ts'a't (see stomach).

to kill Is'ak. yets (see dead).

killer (Delphlnus Orca) ne'lqtl (see

Jin),

kingfisher tsia'lk.

knife hatlebi'esk ^instrument
smoothing.

butcher, ha k'olsa'me (ha =
instrument, k^'ots = to cut,

a'me= meat).

knothole in board ane'is (see branch),

to know wula'i.

Kwakiutl Gago'otl, t'ad'a' ^=; those

far away.

L.

/nK'rio.

ice t'fi'o.

in ts'Era.

ts'ElE'm.

inside ts'iclE'm. -

instep lEqsne'eqs.

instrument ha—

.

kari —.

to intend r'ap=^must, anythingseri-

ous, habitual.

interior, inside of, ts'ar, pi. ts'Ets'a'r.

intestines hat (see womb),

into lo.

to carry, ts'KlE'm ga.

iron t'o'otsk (see black).

island lEks d'a', pi. lEkshuwa'n ==

alone sitting.

labret k"*5,'ut8.

perforation for, nak"*ag a a'q

(see mouth),

ladder k'anii'qs.

landslide tla.

large wi le'ks (wi^great).

to laugh sis'a'qs, pi. lasaa'qs.

law wulEla'.

i<'rt/ia'nES.

to leave da'wult, pi. k'ada'vvult.

gdaqs.

watk (see from).

the house ksEr, pi. ksSq (see

out),

left hand (nE)me'tekiawan (Em
an'o'n).

leg (a)bi'.
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leg above knee k-Elg'a'isil.

beloto knee tEmtla'm.

to lie down nak, pi. latlk.

lightning ts'a'mte.

to like sa'ra.

lip, upper, kwaq.

little tlgua.

liver pe.

long wi nak' (wi= great).

time sk-ana'q, n'aga'.

to look ne'etsk, pi. nekne'etsk.

after somebody mating away
kud'tlstakEla'atl.

to look up man ne'etsk.

to love basa'oknBnan.

lung$ dep.

M.

to make ts'ap, pi. ts'apts'a'p.

the tame wilawa'ldet.

SE— , pi. g'asE'—

.

{to catch and dry) salmon SK-

ha'n, pi. g'asElia'n.

afist to somebody t'a'gyil an'o'n-

(3)ls'al(3)=::rarra(2) face(3).

man io'ot, pi. id'ota.

many lialdE, wlhaidE (wi=: great).

marmot kui'yuk.

to marry naksk (see husband),

martin ic'ue.

ma«it )imi''lKk"= used at night.

mast kan Em atlo'm .- tree of sail.

master nii&'n.

mat of cedar bark sk'an.

meat sii'mu.

midnight ssrlgail^lk.

mUk kuKin a'kn .woman water.

miserabU, good for nothing, k'a'msto.

in compounds, k"am —

.

misfortune hajypening i\—ka.

to miss guA'adoH, pL gutguA'adus.

to mistaktfor gun.

a monster of the sea ts'Bm a'ks^
in water.

moiUh gy'a'muk (Me moon, tun).

moon gy'a'muk Em lio'opeii = sun

of night.

morning k'antla'k*.

mortar nEbEts'e'.

mosquito gyi'ek= piercer.

mother na'e.

mother-in-law tlams.

mountain sqane'is.

mountain goat mE'te (see sJieep).

young, wukn.
mountain lion na'oso.

mouse vvuts'e'En.

mouth kutl'a'q (see lip).

mud loa'ky.

N.

nail (of finger) tlEqs.

of toe llEqs Em si.

name wa.

narrow, long and, niE'qtla.

a narrow opening lollko'ol.

neck t'Emla'ne.

neckring ofcedar bark lo'e (borrowed

from Kwaklutl).

nephew (sister calls sister's son)=:

son.

(brother calls brother's son)=
son.

(sister calls brother's son)

tlgusle's.

(brother caIIs sister's son)

tlgusle's.

Neqno'q, Nnqno'q. supernatural

beings,

nest nlo'oilk.

net, large, tk'fttl.

small, pE'ua.

nigJit ho'opEU.

night alk.

nimbus mO'sk.

no ft'yen.

no (adj.), atlgE.

noise bo =aay noiso.

qsta'moq (of fulling objects).

noon iBbard'it sqet'ft' gya'muk.
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north gE'rElka.

north-northwest wind gyitErane'etsk

(see Tongas),

nose ts'aq,

ridge of, kto'usk Ein ts'aq.

nose orw-ame/i^k-alk'tsitlo'osk.

nostril tsEm ts'aq= ia nose.

not atlgE.

notch of arrow haaema'ul.

now gya'wun.

Nusqe'rnta (of the Bilqula legends)

niE.

O.

cesophagus na'ata.

olachew rE.

ha lEmatk= saviour.

old (man) wud'a'gyat (Bm io'ot) :=

great people.

on top of laq (also beginning all

. names of islands).

» on (against) tqal.

the one who tEi'n.

only g'am.

to order gun.

otter wa'tsa (see foolish)

.

out of ksa.

outside gye'laq.

over, across, le'r'an.

overcast ts'e'ebe sa= close eye heav-

en.

owl qpalrEmtlk.

toptddle wa'i.

paddle wfi'i.

paint, red, for face, mEs'S'wus.

palate atlenii'.

palm of hand ts'Em an'o'n= in

hand.

pants p'aqs.

parents nEgua'at (Bee father),

to be particular whom one's child is to

marry nalEgyidaha'u.

to pay qtkS.

paying for burial to gens of father

de'wul (see to burn),

people gyat.

who lived long ago tKtlgyat.

ts'apt.

common, waa'iEn.

pestilence haiatlila'qs (borrowedfrom
Kwakiutl).

pestle si'ist.

to pierce gyetlk, pi. gyetlgyetlk.

pipe (a)qpeia'n= eat smoke.

to pity ramra'd.

place of kEnE — (kua —, Gyitksan

dialect).

k— (only in geographical

names).

(where something is frequently

done) kspK—

.

(where something is kept)—
ndB.

plant of foot ts'Em tsS'oqs = in

foot.

to play k'ame'elEk= to speak good

for nothing.

to play with somebody sila k'ame'-

elEk.

poor gue'E.

porcupine ft'wat.

porpoise dsli'r.

potlatch ya'uk.

powder 6'mElak (see^re).

prairie laq nEp'a' (laq=^on).

to prepare guldEm ka'wun= before-

hand ready.

to pretend sis.

pretty amapa's (see good),

principal man.

to pull sa'ik.

up man sa'ik.

to pursue loya'ek, pi. loliya'ek=:

into go on road.

to put into ts'E'lEm=:into.

losgE'rE (16= into).

Q.

quick t'un.

to run, aloba'n t'e'n.
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R.

ralbit k'a.

raccoon d^'olky.

rain was.

rainbow ma'qae.

rapid* da'eks.

rattle seso' (borrowed from Tling-

it?).

raven k'aq.

a» deity Tqe'msEm.

gem K-anha'da.

rays of gun sisi' gyamuk= feet of

SUD.

ready k-a'wun.

to receive, eat, q .

receiting payment for burial qde'-

wul.

qlo an'o'n.

to receive taa'qtl.

red mEsk.

relatives wulii'isk.

remain* man.

to request guna' (see to order).

to return ie'ilk.

into 16 ie'tlk.

rtif ptal.

rtcA amawft'l= well to do.

right hand nEsimia'uwan (Em
an'o'n).

riur g*'ala a'k8=a8cending water,

pi. g''u1ii aka'ks.

up (locative), gjgya'nu.

on the Hiver Ktia'n, ts'Em

BiA'n.

to roll dt*wn gyft'agBltk.

roofhvi&'\p — house cover (it).

laqa wAlp lop of house.

round tkwia'tlk, pi. tkwiyitlyc'-

tlk.

rouloek k anwA'l:^ Instrument piid-

dllng.

to run bu. pL oti.— iiUo eance lok'Em bn.

—— aMoy gy'i'eqk.

<$0iitebody liu ba.

safe matk.

sail atlo'm qsa= 8ail boat.

saliva poksk.

salmon ban.

spnng, hanhiso'ont.

berry mEk'a'qs.

salt man.

tlkum lap (lap =: stone).

the same nene'etl.

savd il'us.

to sate lEma't.

to say ha'u.

ia.

scalp qa'le.

scar tle'eky, pi. tletle'eky.

to scold wl Em bS'ut= great say ;

(cf. to cry),

scraper of stone for dressing skins

halogya'tlqan.

to scream aya'wa, ayaluwada.

sea qa'tla (obsolete).

laq man ==: on salt.

sea egg a 'sot.

seal rE'la.

big, to rE'la.

young, k-'oa'tk*.

sea lion t'e'epEn.

sea otter ptlon.

secretly dak'a'mtsEn.

leave, tikye'eqk.

to see ne.

seldom wag'E'rEdEt.

telf gyllE'ks :^ back (in reflexive

verbs).

lEp.

myself ]Kp nE'rio.

to send ha'yets.

a present yil'wua.

separate iKksgya't (jiyat -^ people).

septum ndil'o ts'a(i (ts'aq:^ noae).

•^— perforation of, nag"'ag' Em
ts'aq.

to sete llo'opk.

shaman suwa'nsk.
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sJiame ! tsaq

!

shavings kam tlEbl'esk= useless

shaven.

sheep mE'le.

sheets tehatlo'm (see sail instru-

ment).

to shoot go (see to guess).

shore of lake ts'oq (qtsaqtl, Gyilk-

san).

«Aornalpk.

shoulder t'Emg'a'e.

sick si'epk.

sickness basi'epk.

to sing li'emi.

Sisiutl {double-lieaded snake) Laqa-

qua'sa^both sides head.

sister (called by sister) tlE'mkte.

(called by brother) tlka'uk.

to sit d'a, pi. wan.

skin ana's.

sky ts'Em laqa' =:in above.

slave qa'a (tqalwa'alEmqtl?).

to sleep qstoq, pi. hiqsta'oq.

slime of snail yetl.

slope, gentle, wulotla'p.

slow laltk.

small ts'o'osk (also, young of ani-

mals).

tlgiia.

smoke p'l'ia'n.

to smoke qp'cia'n= to eat smoke.

smoke hole a'la.

to smoothen llE'lEp.

smoothened tlEbi'esk.

snail liatsaE'rElt.

snake matciaUVltq.

snow niri'dEm.

something ga (see what).

ky'En.

sometimes k"aqpa.

«ort male child.

soot g'am.

sorrow t'aqtl.

south ha'iwas (see rain).

southeast gi'si ha'iwas (gisi= down
river, was= rain).

FROC. AMER. PHILOS. SOC. XXIX.

span, thumb to second finger,

sa'ols.

sparrow-hawk qskya'msEn (borrow-

ed from Tlingit?).

to speak a'lgiaq, pi. ala'lgiaq.

hau.

together sarait hau.

against somebody lEbi'lt hau.

spider skyet.

spring kwana'ks (aks=: water).

spoon of mountain-goat horn haa'ks

= instrument drink.

spruce sE'mEn, pi. SEmsE'mEn.

squid hats'a'lt.

squirrel dasq.

to stand ha'yitk, pi. maqsk.

star pia'ls.

starfish k'ama'ts.

to stay d'a, pi. wan (see to sit).

for a while g-'ad'a= a while

stay.

to camp on beach dsoq.

boat, staying (not moving, on

water) la'o.

to steer hada'i.

stockade da.

stomach ts'al.

stone lap, pi. iBpla'p.

to stop (v. a.), gyila'go.

story ada'wuq.

stranger lEksgyat == separate peo-

ple ; pi. hagulEgya't.

strap for basket k'anauwa'le.

to strike t'o'os.

to succeed, to be able to do anything,

aqtl.

to suck nEhEma'.

suddenly sa.

summer sont.

sun gya'rauk.

rised tlaksewa'ntk gya'muk.

sets tkia'sa.

swallow sEpEqi' Km aks (ak8= wa-

ter).

to sweep d'6.

136.2 a. printed JAN. 9, 1892.
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taU ts'op.

to take ga, pi. doqtga (see at).

to take away setqa iA'gokC?).

to take into ts'E'lEra ga= into at.

to takefrom fire asti.

to take of blanket saga't.

taU wioak (wi=: great).

DEptlaqtl.

to ta*te baq.

tattooing on breast gyetlk'S'yek (see

to pieree).

arm gyetlo'n.

to teach SE wula'i= to make know.

to tear down (a house) k'oa'lt.

to pieces pe'El.

tean ks.il.

to tell matl.

temples wulksilla'ntk.

then kyek.

adawu'l.

tJiey dsp nc'EdEt.

thimble k'anllo'obes = sew instru-

ment.

thin, lean, ksa sa'yup (sa'yup^:

bone?).

thirsty logE'rEn aks ts'Em aq (aks

ts'Ein aq= water in mouth).

thou nE'rEn.

to throw into fire tqe'el.

thumb mas.

thunder k-iilaple' Em laqa'^=thun-

dcrbird in heaven.

thunderbird k 'a hk pie'ep.

the tide falU ts'a aks (aks= water).

.he title rises Icks aks (it grows the

water).

to tie. fiittrn, ts'tVop.

sometime ilana'k.

Tinne u' Bin 'a'ot ^ those in the in-

terior.

ttred sunA'tl, pi. kaAunA'tl.

to da.

toad k'anA'f)

tobaeeo, Indian, wundA'.

tobacco, European, wunda k'Emk-
si'oa.

to-day seigya'wun.

together sara'it.

to-morrow tsegyets'e'ip (see yester-

day).

dr?^ff/ifer, tsenata'tsegyets'c'ip.

Tongas land and man gyiteranels.

Tongas woman suwa't (borrowed

from Tlingit= woman).
tongue du'Ela.

tooth ua'n.

lower row of teeth ua'n Em laki'etl.

upper row of teeth ua'n Em laqa'.

top of anything ga'lon (obsolete,

now only "handle of paddle").

man 'hiqa'.

totim k-'alts*a'p, pi, k-'alts'apts'a'p,

tragus UEk-'^'pEn mo (mo= ear).

to go traveling hatTi'qs.

tree kan, pi. k-anka'n.

trousers ofskin p'aqs tqa (see pants).

to try, to examine, SEntsaai'lisk.

to turn back tkwia'tl (see round).

to turn over g-'apha'yetk.

twins kset'Epqada'l (from two).

SEwihS'n^ making many sal-

mon.

U.

ugly sqats'E'r.

«7ici6 (father's brother) nEgufi't:

father.

(mother's brother) nEbe'ip.

under tlEr.

unmarried wok''ii'lekyetk.

upward baq.

to use ha.

valley tlkut'u'en.

win k'ag- Km itUV (iilc Ijlooil).

very sKinni'l.

—— in compounds, sEm —

.
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visible nesa'p.

to visit g'a k-a'edEk8= for a while

come.

W.

wait! hawe'ne (see by and by).

to wait lie'tl.

to walk ya (see to follow).

to want (ha) sa'rau.

war uldo'yet.

warm gya'muk (see sun).

watching lie'tlks (see to wait).

water aks.

wave g'a'op.

we nK'rEQi.

wearing apparel gus.

weir for catching seals with falling

tide dsis.

west qpa'la.

wliale tlpoa.

what ga.

when ? nda.

future, tsedE''nda.

past, adE'ndade, adE'ndae.

where wul,

where? nda.

for a while g'a, lam.

white niaks.

who ? which ? go, na.

whose natl.

whole tqa (see all),

widow, widower Isehes ts'ak.

wife naks (see married).

wife, first (principal wife), sima'naks

(mian =: master, naks =; wife).

second, third wife, k-alna'ks.

wind pask.

a certain (direction doubtful),

gEgta'tk.

windpipe haa'lagyaq^ speaking in-

strument.

wing k'ak-'jl'i.

feathers li Em k''ak-'a'i.

to wish liasa'q.

with da.

without MO
,

wolf kyeba'o.

gens ]aqkyeba'o=:on the wolf.

woman hana'aq, pi. hana'naq.

womb hat.

tcoorfpecAjerkitlwue'ansk; SEmgyi'ek

= spruce pecker.

to tcrestle baq.

wrist HEqpa'ra an'o'n.

to write d'am.

year k'atl.

yes 6.

said from a distance haft' =: in

a high key.

yesterday gyets'G'ip (see to-morrow).

day before, nata'da gyets'e'ip.

you uE'rEBEm.

young man so'pas (Em io'ot).

bear sontlk (Era ol).

animal tlgEm.

TSIMSHIAN TEXTS.

Wulaqtla'tk (where a misfortune happened by a landslide), Inverness.

Tla la'yiksga Ts'Emsia'nga amia't gasga Ksia'nga nu wul
Having left the Tslmshian come from they from the Skinar (past) where

g-asEha'ntga. Adawul g'a lat gasga gya'atsga ; ada
they make salmon. And then for a while they camp at there; and

tlgo'otlg Em hanu'aqsga g'altga sEm'a'gyitga, go'ga sEm-
the child woman of a certain chief, which very

lEgyidaha'wutga.
he was particuhir whom she should marry.

Tla ho'opEtga
(Perfect) night

dak-'a'mdsEn
secretly
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k'a'EdEksga g'a'ltca a'm a sopa's Em io'otga. Adat kasga wul
comes ^ a certain nice young man. And he goes where

na'gasga tlgua'lksga. Ada ha'ut gasga dEmt de batga. Adat
fies the chiefs daughter. And he says (?) with run liim. And

(elope with him).

ena'oqtga. Adawul k'ada'wutltga. Tla t wasga nawalptga,
she consents. And ihen they left. (Perfect) they having reached his house,

adawult tqal ha'yint gasga gye'lnqga, adasl ts'e'entga, ada
and then he against makes her stand at outside, but he enters, and

h&'as dEp na'otga dis nugua't : " Ayentl nak-anuwii'ne,
say (plural) his mother and his father : " Did not you (past) miike work you

(go for her sake),

nat?" "Ha'yetga da gya'Iarat," da'yaga. Adawul ksa otlga
my dear?" "She stands at outside here," he replies. Then out run

tlemkti'yetkgatga. Adawult ts'E'lEm cto'ol(2;a. Adawul
his sisters. And then into she accompanies them. And then

tqa'oqgatga asga loma'msga kaga'otga. K-antlii'kga. Adawul
they eat" being in good hearts. It is morning. Then

ka'EdRk?ga tlgua wud'agya'tga, KsEmwuts'e'enga wa'atga. Ada
comes a little old person. Female Mouse her name. And

ha'utgat : "Tqe'el g"antseino'nt !
" ada wa'lsga tlguii'lksga

;

she says: "Bum your earring here !

" and she does so the chiefs daughter;

adaElw'u'lt asti daqtga tlgua wud'a'gyatga. Adawul ha'utga:
but then she from fire she takes it the little old perison. Then she says:

"Datl! Wula'yene, go lEi'nga'dEnt?" "Avent," dri'yaga.
"My dear! do you know, who the taker of you here?" "No," she replies,

"HatsaE'rEldEt," da'yaga. Ada SEm-ba'sga tlgua'lksga. Ada
"The snail," she answered. And very afraid the chiefs daughter. And

hft'usga KsEmwuts'i-'enga : "Nda'e! gy'e'eqksn I atlga waraida oti,

it said the female mouse: "Go! runaway! not far run,

wul dsoqs dEp nEgua'dEn. Da vii'kEii pto'op'El atlgo
where stay (plural) your parents. Just walk on road back of house not

Deea'ba na liya'pESKmt yag'a- Ye'ilEt. Neno'etl 15
risible (past) you went (plural) downward. There is slime. Tlie same lu

y&'kED baq ka sqanO'esit ada nia le'r'an yfi'get ! None' wul
goonitwd up go mountain that and you over go! It is where

ds'oqs dEp DEgua'dEn gye'egEt." Adawul wa'lesga
tay on b«>ach (plural) parents below." And then she does

tiKuaMksga. Sis lAm ksKrgaga'. AdaElwu'l batga,
the Thiers daughter. She pretends after a while to go out. But she rims.

8em- lo yA'tgatga na matldEsga tlgua wud'ft'gyatga. TIana'ksga
Exact ly in shegow (past) sbetuld the little old i>er8on. Having some time

wAldga, adawu'l guft'deaga na'kstga. Adat wul wula'isga
done so, then he misses Tier her huslmnd. And he then knows

gy'v'eqKtttga. Adawult aag-il'it hiiklio'otkgasga tqano'usga nK wi
sbv hail eaca|iod. And then Uigethcr he called thom all his great

U'a'ntga. Adawul loliil'gEtga. Tla sK.mt wAtga
Irlljc. Tlion thoy purMue lier. (Perfect) exactly Hho roaciies

tigtiaMkaira hkim laq'o'sga Bqan(>'iHga. da uBqiia'elga wi
Um rawTs danghtor (he very lop of the mounuiin. Just she hen rx great

(yrtA'mKqga. Adawult so'iiRga ta'Kt loyA'yot. AdawuMa tgyc
DulM. And then ano guesses that they pursue her. And then down
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bat gasga sqane'isga. AdaEl tla'wula lia'usga wi qsla'mEqga

;

she runs from themouutain. But always sounds great noise;

ada gyilEks ne'etsgEtga : rakstana'ga ! lla yikaya'sga wi tla'oga ;

and back she looks: behold! (perfect) down comes great landslide;

kanka'nga lie'natga ada wu'd'a lEpla'opga gyikgya'gEltgatga. Adawu'l
trees fall and great rocks roll down. Then

ayawa'sga hana'aqga ; tlat ne'etsga wul dsoqs dEp nEgufi'dga,
screamed the woman ;

(perfect) she sees where stay (plural) her parents,

asgEt gun 16k"Em ; gaga'oditgasga ts'Em gaqsa'ogE. Adawul
she ordering to go into canoe ; they finish (have gone) into the canoes. And then

di gun a'qtlgatga. Adawul 16'kera g'apha'yetget gasga
also towards (into) she succeeds. Then go into turns round at

qsa'os nEgua'tga. Matgaga, adasl wul wi tla'oaga nE wul
the canoe of her father. She is safe, but where great landslide (past) where

dso'qtga. Ada gyilgs nEkne'etsgatga, rakstana'ga ! wi La'ld Ein
they had been. And "back they look, behold

!

great many

liatsaE'rEltga k-anuwa'ltga. Adawu'lt matltga tlgua'lksga wula
snails make happen it. And then she tells the chief s daughter why

wa'ltga. Ada ne'netgi da Wulaqtla'otga wulawa'ldet.
it happened. And it is at Inverness where it happened.

Kanuwa'de da wul-q-tla'ot-k-at.
It makes name at where landslide-misfortune happening.

Prayer 1.

Neqno'q, Neqno'q ; BEm'a'yits, sEm'a'yita ! ramra'dEn I tgye ne'e
Xeqnoq, Neqnoq; chief, chief! have mercy ! downward look

wal tlEi'E'nt n ts'a'pEnt.* Man sa'ikya si'Ent, ada raa d'6 ts'ant

!

doing under you thy people Up pull thy foot, and off sweep thy face!

Prayer 2.

Neqno'q, Neqno'q ; sEin'a'yits, SEm'a'yitjsi ! ramra'dEn ! fi'yen
Neqnoq, Neqnoq

;

chief, chief! have mercy ! else nobody

tEE'n qsEpeia'nEksEn tlE'rEnt ! Neqno'q ! nimra'dsn !

the one to make you receive smoke under you ! Neqnoq ! have mercy I

Prayer 8.

L6 sa'ikya na ksEna'tlgEnt, sBm'a'yit ! dEtn wul gya'kset

!

Into draw thy breath, chief! (fliture) that It be calm

!

Refore dinner the Tsimshian burn some food as an offering for Neqnoq.

Alter having done so they pray :

Wa, sEm'a'yits 1 dEm ga'bEn guaa qpiye ga'bEnmeE. Tawa'l
There, chief! (future) you eat this part of our food. That is all

man da gua'a ; tawa'l man da gua'a tlguanee. Gyi'EnEm !

left at here; that Is all left at here to your child. Give us food

!

* Instead of n ts'a'pEnt, I heard also nEssgy&'tsxit''your people made by you.
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Satirical Song, Mocking the Inhabitants op Meqtlakqatla Emi-

grating WITH Mr. Duncan to Alaska.

1. Oyeya, oyeya, a.

Oyeya, oyeya, a.

Gyila'dsE wigya'tgEn.
Do not (future) be you homesick.

AtsEda la'yegED, tsEda suwa'dsn.
When you will leave, wheu will be you a Tongas womau.

2. Oyeya, oyeya, a.

Oyeya, oyeya, a.

Mb tsE gam ya'wus dl

You will only send a present also

Atl gEne'guatl ndK sineksS'k.
Of preserved berries kept in grease bag {sea-lion gutg).

3. Oyeya, oyeya, a.

Oyeya, oyeya, a.

Gyila na wi ha'utgEn I

Do not (i>ast) you cry 1

Wul gyinad'a's Caledonia.
Because they left behind Caledonia.

Tlatsede qga'nEgEn.
When you will have eaten rotten salmon heads.

4. Oyeya, oyeya, a.

Oyeya, oyeya, a.

Gyila'na Wet ka'dEU d&
Do not be foolish

Go lEbElt lia'usEm drt Indian E'edzEn.
Who against you talk the Indian Agent.

A MYTHIC TALE OF THE ISLETA INDIANS.

By Albert S. Gatschet.

(Read before the American Ph%lo»(fphieal Society, December IS, 1S91.)

The study of the Indian languages of New Mexico has been neglected

more than that of otiicr ncctions of our wide territory and it is with much
Miiitfaclion tliiil I )ircHc>nt In print tiiu tlrst continiiotis text worded in one

of (hem, (hilt of iHlota I'ueblo. It Ih a dialect of the Tewan, or, as it is

called in J. W. I'owdl'H olaitHillcatlon, lite THfioan family, with a transla-

tioD and with a paruphrasis, which is more coniprchenBible to the general
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reader. The source from which the two portions of the tale were obtained

is mentioned in the " Comments," with all the particulars needed.

Text I. The Boy-Antelope.

Kamiintchu' yowa' natiiei' we ai' ; hu'ba wi'si Pi'-'li

It is said somewhere a village there (was) ; aud two "Bighead"

u'-unin t'hii' ai. Pi'-'li upiu'"u-ide a-it'lcwimban yuwi'n'a
young people lived there. "Bighead" the girl being pregnant not any

(had)

a'napa hukwa'hi pa'nat ; bepapa'-u uba' pa' ai hua'tcheban,
place to be delivered ; her elder brother then prairie to took (her),

hu'ba u'Jcwoban. Wi'wai bepapa'ba matcbeba'a
and she bore a child. Hereupon hor elder brother brought (her) back

tiiei, u'-u ma'sliuban pa' ai. Hu'ba wi'rn'a
to the village, the babe he left prairie upon. Then a

ta'li'ora-ide u'-u t'aba'n, hu'bak a'wa 6-ukemiba'a.
female antelope the babe found, and she brought it up.

"Wiba'-a wi'm'a shU"-i'de shiitche'mik ta'li'ora t'ha'bap
Once a hunter while hunting a she-antelope met

wim'a a ii'-a-u fie'rk. Ye'de ii'wa-u-ide wi'era-i tamni'ri
'(and) a boy along with (her). That boy was a runner antelopes

ai'ti t'huri'm. Shiiau'ti rnakwiba'k naka'tchau wi'ban
than faster. From the cha.se when he returned notice he gave

kie'nda ta'-iskabe'-ide, betu'winiban wie'n t'hii' we-i' shi'mba
at once to the town-cacique, (who) proclaimed : four days after all

ta'-inin ishu shanhi'nap: "wi'm'a ii'wa-u-ide tchie'minap
the people on a hunt should »tart: "ithat)a boy was going about

tarnni'n an, hu'ba inabii'wa i'shierhinap." Wie'n t'hii we'-i
antelopes with, and we want to seize him." Four days after

shi'mba tiiei'-ide u' fier, 'li'o fier, siia' fier ishii-miba'n,
the whole pueblo, children with, women with, husbands with to hunt went,

ibi t'a taba'n, bi'tuhu i-u'beban i'pie t'a

they the antelopes found, but were told, that not the antelopes

;?iieramhi'nab, wei'ba-i-i ii'wa-u shie'rhinap tin. Ta'liora'-ide
they should liurt, merely the boy tO get hold of try. The female antelope

ana' katchaba'n, hu'ba ii'wa-u u'miban, be-e' 'h'pwerhi'nnap.
was Informed, and the boy she told not to leave (her).

Ta tamni'n inakwi'er p'i-amba'n, hitiie'rwemik buorti'm
Then the antelopes began to run, and while they ran in a ring

ta'liora'-ide ii'wa-u u'miwe. " Na'yan kin wu'hi tiin-ii'/-

tlie female antelope the boy called (to her). " Presently we will run not th-

tii"'ua-u; hu'bak inshu'minak, natiiMk kake'-i kwimba'hi
west; and while we pass (,tlie ring) on the line your mother will ^and

shie'rnai, hu'bak a shu'miwe-ifier, akwei'tchehi, hu'bak u'
on the left side, tlieu as you pass (the line) you will fall down, and there
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kake'ba hashie'rehi."— Ilu'bak: ba hu'na pu'aban. — Ka
your mother will catch you." — Aud (so) it occurred. — That's

Imi'kiem.
your tall.

Text II. The Race of the Two Champions.

Ka'pio kawe'-ide na tii'wiban >[je' shamba'k.
" Cold-Hearted " the chief, the earth pierced through (and) came out.

above

Shamba'g pa-hwi'e muba'n, hu'ba kai'ban "Slii'ba
After emerging a lake he saw, and he named (it) " Tears

iun'-a-i," hu'ba yeti' itai' we'ban nabat'liil' tii'ei.

dark," then thence (his) people he took to tlie white pueblo.

Ye'dit'hii ta'ban wim'a natu'ei we ai', na'd.^iluir' tii'ei,

Here they found another village being there, the yellow village,

yo-u-a' i-uwe'-sicm tai'nin pa'-ia it'hiipan a'-i. Hu'bak
where wicked people were living. Hereupon

nadshu'ri tii'ei wesie'mnin i-ukwiewi' a'-uban nabat'hii'
the yellow pueblo, the wicked people, racers invited, of the white

tii'ei hi'iai we'-in an. Wi'en t'hii' ibemakiiamba'n,
pueblo its people (to be) with them. Four days did they make ready,

bii'bak shi'mba ibe'tiiyiban, hu'bak imi'ban natcbu'ri
then all assembled, then proceeded to the yellow

tii'ei. Nabad'hii' tii'ei tai'nin an natcbu'ri tii'ei

pueblo. The white pueblo people (and) the yellow pueblo

tai'nin an yu'na kumna' kierba'n, ibenahuiniba'u

;

people thus their clothing laid down, they did bet;

liu'bak natchu'ri tii'ei pi'eni-ai huMi'mihi'nab;
and the yellow pueblo (expected ?) to be victorious

;

natchu'ri tii'ei tai'nin ibe'wa humiba'n, hitu'inik
ofthc yellow pueblo the people their lives staked, saying

pa'y'a 'limba'-I 'ludehina'b natii'ei fi'er, en hi'ria-a
that'wbo was beaten would be burnt the village with, with properly

we'-in. Nabat'hii' tii'ei hura ibe'wa humiba'n, wi'en
bii. The white pueblo also their lives staked, (and) four

t'hii' we-i' kwie'win inwii'rihiei. Shi'mba tai'nin
dayi alter the racers were to start. All the people

hilii'tclieban, wilchunaida'd kwi'ewnin hinmakii'" ai. Hu'bak
Mi«rii>l>led, of txith siilcti the racerB were ready. Hereupon

thii' be'kli hinuri'ban, wi'in'a na'hwe'-iakin tai'nin binii'ban,
the next day (they) nrrlve<l, on one eminence the people went,

hu'bak ycti' a'wan wi'tad inmi'ban. Wi'vvai wi'm'a
anil Vtom then* (the racers went fbrther. (From) .>iingle

onward only) Another

na'hwo'ynk i'nkirnbak, natehft'ri tii'ei kwiewi'de be ta'kie
eniiuvnc« Mh«u Ihey dlMp|K<nrctl, of the yellow pueblo the racer into a hawk
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peba'n. Pi'enabo tiiba-u' i'nmimik, shumieifie'rk
changed himself. Some distance towards east when they had gone, when he passed by

tua'mbaa nabat'hli' tli'ei kwiewi'de : " Habaha', ta-u'ide !

village to the racer

:

he said

hakii'
good

Hue'bai
The east

takie'de
the hawl£

pie'nnak
halfways

tua'mban
spoke

'lio'-u-ide
old woman

ufetchihi'nab
to light (them)

pie'nnai, 'ba
halfways, one

Wi'wai ta-u'-ide
Again - the antelope

mi'mik wi'p'a
while running one

Hahaha ! antelope

awa' wa'nhi hue'bai."
you will reach the east."

kwie'r tii'-u hinmabo'ribak
;

towards north they turned

;

hue'bai kwi'er tii'-u

;

from east towards north

;

lio'-u-ide nabat'hli' tiiei'ti

old woman from the white pueblo

Ta-u'ide bewi'niban hu'bak ye'de
stopped and that

wie'tcheban, u'bemik
gave him, telling (him)

wi'ba hue'bai pie'nnai, wi'ba hue'-u-i
one from east (when) halfways, one from north

hue'nai pie'nnab, 'ba hue'kwi pie'nnai.
from west halfways, one from soutli halfways.

hue'bai
east

of the white

tieremi'k

!

by!

inwa'mban
having reached

tch'um'
flew

in'mimik
having gone

ta-u'ide.
to the antelope.

wi'-ena
four

me'tchu
perhaps

hue'bai
from east

mi'mi-e-i
ahead

wi'm'a '

one

The antelope

u'wir
reed-pipes

hue'bai
from east

ye'niban,
arose,

no amin.
it darkened.

beta'n
shook itself

hio-ati'n
(and) a short way

Yo-a'btinbak
After a while

bai'tin
and then

tue'jweban
ran

i'wir fe'tchiban;
reed-pipe he lighted ;

mi'mik
moving on

pie nnai

;

some distance;

from soutl)

kwier
towards

ifa'ribak be fi'

when he had done clouds

benamakwerkie'-iban,
did wrap in (both),

pa'
rain

pa'nab,
nearly.

takie'
the hawk

tu'la'ak aru'mig
on a Cottonwood tree crying.

haku' tieremi'k,
good by

!

'lu'laidewa'na, ta-u'-ide
fell in heavy drops, the antelope

besu'rban

;

t'a' hue'-u-i wa'nhi
wjped oflf (the moisture); almost the north point going to reach

kii'wan, takie' mo'bak shi'mba pati'n
it met, the hawk it found all over wet

Shumiei'fierk tii-a'mban :
" Hahaha'

1

As he passed it said (to him): "Haha!

yu'ni nu' sie'rnin i-uta'manin

;

in this way men treat each other,

me'tchu hue'nai a wa'nhi ;" hu'bak ta'-uide bepi'kiirwan,
perhaps the west-point you will reach ;" then the antelope started,

hue'nai kwir bemabuo'rimik takie'-ide bakiiweba'n.
the west towards veering about the hawk overtook (it).

Shumiei'fier u'beban : " ta'-uide, ta'sim aku' tieremi'k

!

As he passed by he shouted

:

" antelope, now good by

!

Yu'ni nu' sie'rnin ibe-i-utama'nin. Me'tchu hwe'kui
In this manner men act towards each other. May be south

a wa'nhi !

"

you will arrive !
'

'

PROC. AMER. PHILOS. SOC. XXIX. 136. 2 B. PRINTED JAN. 12, 1892.
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Takie'-ide shuba'n wi'vvai ; ta-u'ide be-i'-eniban, hu'bak
The hawk passed by again; the antelope arose (from the ground), then

iwi'r fetcbiba'n, wi'wai bena' p'i' pe'ban, riu'''amim.
(another) reed-pipe he lighted, again did cloudy it become, it darkened.

Ilu'bak ta-u'ide bemadu°aru'itin bepi'kurwan, wi'wai
Then the antelope did roll itself on the ground did start on a run, again

hwe'kui wa'nhi pa'nai takie' kii'wan shi'mba pa'tinmuk
at the south arriving nearly the hawk it met all over wet

aru'mig, beshu'rmik tu'la'-ag ik. " Hako'amiam

!

*screamiDg, wiping himself on a Cottonwood tree while sitting. "Try (again)!

yu'ni nu sie'rnin yut'ama'ninl t'a' ha'ku tie'remik ; sim
"in this manner men act towards each other ! now good by

;
again

me'tchu hwe'kui a wa'nhi." Wi'wai ta-u'ide be madifa-
perbaps to the south you get will." Again the antelope while rolling

ruine'tinbepiku'rban, wi'wai wii'kwi wa'nhi pa'nab, takie'de
itself started to run, again at the south going to arrive almost, the hawk

bakiiweba'n, Shumie'ifier t'a'-u tu'amban tu'mig: "haku'
caught up with. As he passed to the antelope he spoke saying : " good

tieremi'k, hiu'ni nu' na'dshur' tii'ei su"a'nin i-utama'nin."
by, in this way of the yellow pueblo the people trfeat each other."

Wi'wai wii'kui kwier pie'nnab ta'-uide mi'mik wibaki'n
Again south towards some distance the antelopu while going another

iwir' fatchiba'n, wi'wai banamakoarkiei'ban, no'arnim

;

reed-pipe lighted, again clouds formed, (and) it darkened

;

we'bai wa'nlii pa'nai takie' kii'ban. Shumiei'fier
(when) at the east it was to arrive nearly the hawk it overtook. As he passed by

takie' tu'amban tumi'k: "Ta'sim haku' tieremi'k 1 yu'ni nu'
to the hawk it spoke saying: "Again good by.' 'in tliis way

nabat'hii' tii'ei tai'nin i-utama'nin."
tbc white pueblo people treat each other."

Ilu'bak shuba'n; ta'-in wa'nhi pa'nat, i-o-a' hintai'
Then Itpasscilby (him); when on the point of arriving where they were to be

pe'hi pana't, takie'-ide wamba'n tii'ai, ta'-uide we'-i
chugwl Into people. the hawk arrived behind, the antelope Just

wfiri'mmik. Takie'-ide wa'na wi'm'a na^re'yak ; ta-u'ide
unlng (uffain) The hawk arrived on one eminence; when the antelope

wt'^ri'mmik takie'-ide bepiku'rban. Wi'wai wi'm'a na^jreya'k
HUrti'd the hawk licgan to run. Again to another enilueuoo

nabat'hii' tii'ei ii'waido wiori'bak, t'ai'nin bamu'tcheban

;

ofthewblW pueblo the lM)y arriving, the people perceived (him)

;

(ninuvr)

natchu'ri tU'ei tai'nin hitu"'we: " Rita' nabat'hii' tii'ei

oTtlMytllow iiueblolbeliihRblunUMildiothomioIves: "Now the white village

kinn' we i'tin na' wem.'' Nabat'hii' tii'oi tai'nin tu'han

:

cwn uow minily our own U." The white pueblo people suid

;
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"Nabat'hii' tii'ei kwiewi'de tch'um' i'hi, na'dshuri tii'ei

" The white pueblo racer ahead is going, the yellow pueblo

kina' we i'tin na' wem." Wi'tchuna ida'd tai'nin

ours now surely ours is." On both sides the people

i-u'shu mi'ban, liu'bak i-u'shue nabat'hii' tii'ei ii'waide

to meet (the racers) went, and they met the while pueblo boy

tch'u'rn i'hik ta'-in wa'mbak. Nabat'hii' tii'ei hata'
ahead coming when arriving (at the starting place). The white pueblo then

wie'n tii' we'-i shi'mba nadshu'ri tii'ei wesi'emnin
four days after all of the yellow pueblo wicked (f>eople)

hitii^ibe'itin hi'lu'deban natii'ei fierda't, Bi'tchu wi'm'a
were gathered (and) were burnt the village witli. But one

wesi'emide we t'hate'wa, hu'ba we 'lu'deba; hu'ba ye'ti-i'ku
wicked (fellow) not was found, hence not was burnt ; and from then

nya'n t'hii' kim we'siem t'hii'm.

to this day we have bad (people) liviug.

Translation of the Mythic Tale,

I.

Somewhere, at one time, there was a village, they say, and two " Big

Head" (Pi'-'li) children lived there. One of them, the "Big Head"
young woman, being with child, was unable to find some spot where she

could be delivered ; so she was taken by her brother to the prairie, where

she was delivered. He left the babe upon the prairie and took his sister

back to the village. A female antelope, finding the infant, brought it up.

Once a passing hunter met a female antelope, the boy being with her.

That boy could run faster than any antelope, and when the hunter reached

home he notified a clan-chief, who ordered that four days after all the

people should start out on a hunt, " for a boy has been seen strolling with

antelopes and we must get hold of him." Four days after, the whole

pueblo, men, women and children, went out on a hunt and found the

antelopes. They were told not to wound or slay any of the antelopes, but

to try to catch that boy only. The female antelope having noticed this

enjoined the boy not to part from her side. When the other antelopes

began to run in a ring, that antelope called the boy to her, and said to

him : "Now we will go to the northwest, and when we pass the line of the

hunters your mother will stand on the left side, and, as if passing, you will

fall to the ground and your mother will catch you." And so it was done.

Now it is your turn !

II.

The clan-chief of the " Cold-hearted people " made his way through the

earth's crust and came to the surface. After emerging from there he saw-

a lake and named it "Dark Tears," and then he took his clan to the
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"White Pueblo." Near it he found another village, the "Yellow
Pueblo," inhabited bj- people skilled in witchcraft. Tlien the Yellow

Pueblo of wizards challenged the people of the White Pueblo to have a

race with them. They prepared themselves during four days, when they

gathered to proceed to the Yellow Pueblo. And the White Pueblo peo-

ple and the Yellow Pueblo people deposited their garments on the ground

and made bets. The Yellow Pueblo people expected victory with

certainty, and put their lives at stake, proclaiming that the party

conquered would be burnt, together with their village and all their

property. Four days after the racers were to start. The people all

assembled and the racers of both parties made themselves ready. The
next day the crowds of people ascended a hill, whereas the racers alone

went onward from there.

When on their race they descended from another hill and were lost

sight of, the racer of the Yellow Pueblo transformed himself into a hawk.

When they had gone quite a distance east, he overtook Antelope, tlie

champion racer of the White Pueblo, and said to him : "Ilahaha ! good-

by, Antelope ! Perhaps you will be alive still when you reach the east

point." Having attained that goal they turned from east to north ; Hawk
flew ahead of Antelope, and when they had gone halfway an old woman
from the White Pueblo stopped Antelope and spoke to him. She gave him

four ceremonial reed-pipes, and told him to light one of them when half-

way from east to north, another when halfway from the north, another

when halfway from the west, and the last one when halfway between

south and east, the starting place.

Starting again, Antelope ran towards the east for some distance and

lighted one of the pipes while on the run. When he had finished smoking

it clouds arose wliich moved onward and enveloped both racers, so that it

became dark. A while after rain began to fall in heavy drops. Antelope

shook his body and wiped oti' the moisture. When on the point of reach-

ing the goal at the north, he fell in with Hawk, who was dripping wet.

and sat on a cottonwood tree screaming. Passing by, Antelope said to

Hawk :
'* Halloo ! good-by I this is the way men treat each other, and

IH-Thaps you may reach the west point." Antelope started again, veered

around towards the west and was overtaken by Hawk, who shouted to

him: "Antelope, now goodby ! in this manner n»eu act towards each

other ; may be you will arrive soutli sometime !
" Hawk passed b}' and

Antelope arose from the ground, lit another reed-pipe, wliich brouglit on

cluudioeM and darkness again. Antelope, after rolling on the ground,

marled on his run again, and when lie liad arrived nearly at the south he

ovort(»<>k Hawk, wet all over from the torrential rain, screaming and

wiping Iho water off while sitting on a cottonwood tree, and said to him:
" Try It once more I In this manner peoi)le act towards each other ; now
go<Ml-l)y, iiorhapR you will get to the south point."

Again Aolelopc rolled on the ground and started out, and when on the

point uf reaching tlio south he was overtaken by Hawk. Hawk passed
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him and said : "Good-by ! this is the manner by which the people of the

Yellow Pueblo treat each other."

When they had arrived at the place where human form had to be reas-

sumed Hawk arrived second, and Antelope was on the way of setting out

again. Hawk came upon a hill and when Antelope started, Hawk (who

was transformed into a man) began to run. The boy racer of the White

Pueblo, who had been Antelope, was now sighted by the people, and the

inhabitants of the Yellow Pueblo said among themselves :
" Now the

"White Pueblo is certainly our own !
" But those of the White Pueblo

said : "Our racer is ahead of the other and the Yellow Pueblo is now
ours to a certainty." The people of both sides who went to greet the

racers, met the boy of the White Pueblo ahead of his rival wlien both

came to the starting place.

Four days after this all residents of the Yellow Pueblo of wizards were

gathered and burnt, and their village also. But one of their wicked num-

ber could not be found, and hence was not burnt ; and from that time

until now we therefore have some wizard people living.

Comments on the Mythic Tale.

The mythic tale embodied in the above pages is very popular among the

Isleta Indians, and I obtained it from one of them, Henry Kendall, who,

in 1885 and for some years previous, was a pupil of the Indian Training

School at Carlisle, Pennsylvania. Considering his youthful years, he

showed remarkable intelligence, and could reply to almost all the ques-

tions I propounded to him on the language and ethnology of his native

tribe.

The legend is divided into two parts. I have placed the description of the

adventures of the boy-antelope before the main story, though I obtained

it as a secondary appendix to the same, and have to state that this part is

incom[)lete at its end, for it does not mention the capture of the boy by

the Isleta hunters, which had been the cause for sending them out on a

hunt. He and his mother were called " Big Head " on account of their

bulky hair, flowing loosely around their heads, which made the boy's

head appear to be of preternatural size when the wind was blowing into

his hair during a race.

The words, "now it is your turn," have no reference to the story, but

indicate that the tale is finished and that another narrator has his turn to

count another story. In the original these words convey the idea :
" That

is your tail," ka hui^kiem.

As to the legendary migration of the " Cold-hearted " clan out of the

bowels of the earth towards the " Lake of the Dark Tears," the Indians

of Cochili and Taos, New Mexico, are acquainted with it also, and relate

that the lake was to the north, in what is now Colorado, and that they

saw it themselves. That populations originated from the earth and

crawled out of it through an opening, is a myth very frequently found in
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both hemispheres. It is very conspicuous for instance in the mythology

o 1 the Iroquois and Maskoki tribes in the eastern portion of tlie United

States, and among the Yokat, the Porno and the Wintun in California.

"Where the White and the Yellow Pueblo were nobody can tell, but the

colors may be significative, for the Indian tribes of the "West possess a

peculiar color symbolism. The Indians of Isleta exhibit certain colors by

means of paint on their faces and garments ; so the red-eye section uses

red and white ; the black-eye section, black and white ; the earth gens,

•white and yellow ; the maize gens, white, yellow, red, sometimes also

black.

Their symbol colors for the points of the compass are white for the east

;

from there they go to the north, which is black ; to the west, which is

blue, and to the south, which is red.

Tlie race proposed by tlie yellow or witchcraft pueblo and performed

by representatives of both towns is a race around the world. The story is

told very graphically and the oft-repealed exclamations and taunts which

one runner shouts to his rival are ceremonially used up to our day, though

some of the terms are remnants of an archaic dialect. The reed-pipe,

cigarette or calumet is a piece of reed three to four inches long, which is

filled with tobacco and smoked only for ceremonial purposes. Many are

now found in the sacrificial caves of the New Mexican Indians. It is

thought to have the power to bring on rain-showers after a drought, but

can be lit only by ministrants of sun worship. In fact all rain-clouds

originate from its smoke and the carrizo-pipe plays an important role

throughout the Pueblo legends.

In another version of the same story, which Mr. Charles F. Lummis
has published in the September number of St. Nicholas (1891, pp. 838-835),

the reeds were handed to the boy, not by an old witch, but by a mole,

who for this piirpose crept out of his burrow and accompanied his gift by
well-meant advice.

The people of the Kapio gens or clan are called the strong, cold-hearted

or persistent people on account of the persistence and energy which they

evinced in digging their way through the crust of the earth up to its sun-

lit surface, following the behests of their clan-chief. There are many of

these clans in the Isleta Pueblo, and A. F. liandelier has heard the names
of fourteen, whereas from Kendall's indications I obtained the Indian

names of eight only, the Kapio among tliem. All gentes seem to belong

eltlier to the red eyed or to the black-eyed section. Of the other clans we
name llio slii'u tal'nin or f<igU' people, the na'm tai'nin or enrth people, the

I'-e tai'nin or matte people, and the liu'makun or game people.

According to Mr. Lummis' version, the while pueblo divided the spoils

of the witch puoblo with the Isleta Indians, and later on removed to their

Tillage IhonnMslvon. Such a removal to Isleta is also reported of some
remnants of the TIgua people, tliough the principal pueblo of tlicsc was
near Bernalillo, on the bank of the iiio (Grande.

The two ruuners represent sontu nature powers interfered wiih by the
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raingods, as the winds or the storm clouds chasiug each other in the

skies. The direction talcen by the hawic and the antelope is the same

as tliat by which the calumet smoke is blown out by the participants in

the quarterly sun-worship festival.

The wording of the two stories is incomplete in several respects. So

the transmutation of the racers into animals for the purpose of outdoing

each other is not expressly mentioned, although the story cannot be

understood without it. The other version also states that the boy-child

left by his uncle and mother upon the prairie, was carried to the antelopes

by a coyote, after which a mother antelope, who had lost her fawn,

adopted the tiny stranger as her own.

By an ingenious act of the mother antelope the boy was surrendered

again to his real human mother ; for when the circle of the hunters grew
smaller around the herd, the antelope took the boy to the northeast,

where his mother stood in a white robe. At last these two were the only

ones left within the circle, and wlien the antelope broke through the line

on the northeast, the boy followed her and fell at the feet of his own human
mother, who sprang forward and clasped him in her arms.

To acquire a correct pronunciation of this and other Taiioan (or Tehuan)

dialects is not a very difficult task for Americans, after they have suc-

ceeded in articulating the >[, % and J, as sounds pronounced with the teeth

closed ; the j is uvular besides, a, 6, ii are softened vowels or Umlaute ;

a, i, Q indicate a hollow, deep sound of a, i, u, and 8 is the e of butler,

sinker; '1 is an 1 pronounced by pressing the fore part of the tongue

against the palate ;

" and " mark length and brevity of vowels.

To give a full glossary and grammatic explanation of the texts is not

within the scope of this article. But some of the more necessary elucida-

tions are as follows :

Substantives descriptive of persons, of animals and of inanimate objects

seen to move spontaneously, are made distinct in the singular number by
the suffix -ide, in the plural by -nin, " many"; while inanimates are in

the plural marked by -n, and in the singular show no suffix. In verbs,

the ending -ban or -wan points to past tense, -hinap, -hinab, -innap, to a

subjunctive or conditional mode, and a final -k to a participle.

The Sun Worship of Isleta Pueblo.

There is so much similarity among the New Mexico Indians in appear-

ance, customs, manners and ceremonial, that wo need not be surprised

at the equality of sun worship among all their pueblos, which is shared

even by tlie Qu6ra Indians, who speak languages differing entirely from

those of the Tanoan family. So a sketch of the Isleta sun worship will

do for all of them.

The town of Isleta now holds about 1040 inhabitants and is divided in

two parts by a wide street, called the plaqa. The northern portion is

inhabited by the Isleta medicine-men or "fathers" (ka-a'-ide, plural
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kai'nin), the southern by the Laguna mediciae men, who are called so

for having acquired their art in Laguna, a Quera pueblo. The differences

in the ceremonial of both sections, each of which has a separate medicine

house, are slight, and during the ceremonies the two "schools" of

medicine-men supplement each other. They are subject to the watchful

care of the captains of war, of whom there are four or five in each of the

two sections.

There are four annual periods of ceremonial sun worship in their

pueblos, and every one of them is followed by a dance. The first of these

festival periods occurs in September, the second in December, the third in

February, because wheat is planted in the month after ; the fourth, less

important, a short time after the third. They last four days, not including

the dance, and are evidently instituted for the purpose of influencing the

sun deity in favor of granting a bountiful crop to the Indians.

Both medicine houses are long-shaped, running from west to east,

where the entrance is. The fire burns not in the middle, but at the

eastern end, the chimney being to the left of the entrance. In the roof a

square opening is left for the sunlight to penetrate. Women are admitted

to the house, but everything that is non-Indian is excluded ; none of the

white man's dress or shoes are admitted ; the participants have to enter

without moccasins and to wear the hair long.

The ceremony takes place at night, and begins with the following act

of worship to the sun (tu'jide) ; each medicine-man carries a short buck-

skin bag filled with half-ground cornmeal ; he is strewing the contents

on the floor before the public, while an allocution is held to the sun,

moon and stars. The Indians grasp the meal from the ground, and

breathe upon it to blow off any disease from their bodies, for it is thought

the meal will absorb or " burn " any disease invisibly present. Then the

medicine-men throw the rest of the cornmeal in a line or "road," while

"sowing" it on the ground to the sun. When all the meal is spent, they

blow again upon their hands and breathe up health from them. This is

done during four consecutive nights, during which the medicine-men

abstain entirely from eating, drinking and sleeping, but are allowed to

smoke. The calumet or reed-pipe, which is presented during the above

act, is lighted and the smoke puffed first to the east, then to the north,

west, south, then to the sky and to the centre of the earth. No moon
worship exists among these Indians.

On the flfili day commence the dauces, which are held under a large

concoufHe of peopleand last from eight r.M. to fouro'clock in the morning.

The medicine-house holds about three hundred people, and nobody is

ftUoired to leave before the above-mentioned hour, when the conjurers

nllnw till- iM.nnii' i<> iin-utiii- frcsh alt.

[Ill 1 :i( ii woni (>[ tlir If-icta text, the emphasized syllable is marked by
ao acute accent standing after the vowel.]
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Stated Meeting^ December 18, 1891.

Present, 15 members.

President, Mr. Fraley, in the Chair.

Correspondence was submitted as follows :

Letters of envoy were received from the Academic des

Sciences, Cracow ; K. Akademie der Wissenschaften, Wien
;

Schlesische Gesellschaft fiir Yaterliindische Cultur, Breslau

;

K. Siichsische Gesellschaft der Wissenschaften, Leipzig

;

Geological and Natural History Survey of Canada, Ottawa.

Letters of acknowledgment were received from the Tash-

kent Observatory (135) ; Societas pro Fauna et Flora Fennica,

llelsingfors, Finland (135) ; K. Zoologisch-Botanisch Genoot-

schap, The Hague (135); R. Netherland Museum of Antiqui-

ties, Leiden (135); K. P. Meteorologische Institut, Berlin

(135); Naturhistorische Verein, Bonn (134); Turin Obser-

vatory, Academic Eoyale des Sciences, Turin (135) ; Prof.

William Boyd Dawkins, Manchester, Eng.

Accessions to the Library were reported from the Mining

Department, Melbourne, N. Z. ; Geological Survey of India

;

K. Akademie der Wissenschaften, Wien ; Academic des

Sciences, Cracow ; Botanische Yerein der Provinz Branden-

burg, Berlin ; Naturforschende Gesellschaft, Freiburg, i.B.

;

Verein fiir Kunst und Alterthum, Ulm ; Accademia R. delle

Scienze, Turin ; Bowdoin College, Brunswick, Me. ; Agricul-

tural Experiment Stations at Amherst, Mass., Providence, R.

I., New Haven, Conn., State College, Pa., College Park,

Md., Fayetteville, Ark., Lafayette, Ind., Starkville, Miss.,

Topeka, Kas., Lincoln, Neb., Laramie, Wyo., Tucson, Ariz.

;

Free Public Library, Jersey City; New Jersey Natural His-

tory Society, Trenton ; Mr. Henry Phillips, Philadelphia

;

Director of the Mint, Commissioner of Labor, Washington,

D. C.
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The death of Dom Pedro d'Alcantara, December 4, 1891

(born December 2, 1825), was announced.

The Secretaries presented for the Proceedings a paper by

Dr. A. S. Gatschet, entitled, "A Mythic Tale of Isleta," New
Mexico.

New nomination. No. 1232, was read for the first time.

The Library Committee presented the following minute

:

Stated Meeting, December 12, 1891.

On motion of Dr. Greene, the Committee was authorized to report to the

Society that in its opinion it was desirable that an appropriation of five

hundred dollars should now be made for the purchase of books of reference.

After examining into the condition of the Library, the Committee was

of the opinion that the work necessary to place the Library again in order,

after its removal and storage, had been satisfactorily performed and was

progressing properly. That the work necessary in that connection to be

properly performed requires both time and care. That some dehxy had

been occasioned by the necessity of giving greater accommodation for

certain classes of the books than had been originally assigned to them.

So much of the communication as related to an appropria-

tion of money was referred to the Committee on Finance.

Curator Morris made a statement referring to the condition

of the cabinets of the Society and exhibited a number of

objects, including a pantograph belonging to Thomas Jefferson.

In conclusion he requested an appropriation of $300 for the

ensuing year to enable the Curators to rehabilitate the collec-

tion.

On motion, the request was referred to the Committee on

Finance.

The President reported that owing to the indisposition of

the Treasurer, the Finance Committee had not been able to

audit the accounts and to report appropriations for the coming

year, but that they would be presented at the ensuing meeting.

Curator Morris moved that the Society request the return

of the Poinsett collection from the Academy of Natural

Sciences, where it is now on deposit, subject to call, and of the

numismatic collection from the Numismatic and Antiquarian

Society of Philadelphia.

The matter was discussed, and Dr. Cope raised the point of



1891.J
221

order that the Society had fixed 8.30 this evening for the con-

sideration of the Report of the Committee on the Publications

of the Society and that the time had passed.

He therefore requested the report should be taken up and

considered.

Curator Morris then withdrew his motion.

The report referred to was then presented by Dr. Cope.

The President stated that he had received a letter from the

Treasurer on the subject of the finances of the Society, and

asked the pleasure of the Society if it should be read.

Dr. Frazer moved that the letter of the Treasurer be read

after the debate had taken place.

Dr. Morris rose to a point of order that no report had been

presented to the Society or received by it ; that before resolu-

tions be considered there should be a report before the Society.

The President stated his impression as to how the matter

stood.

Dr. Morris calls for the reading of the report and asks for

the information the Committee was instructed to report.

Dr. Cope states that he read to the Society the original

report some months ago, since which time amendments have

been made to it.

Mr. Dudley stated that in the absence of the Treasurer

matters relating to the finances of the Society should not be

pressed to a conclusion, and moved that the whole matter be

laid over until the next meeting and be made a special order.

Dr. Frazer objects that the motion is not in order.

The President decided, no point of order could be taken

pending the motion to postpone.

The vote being taken was decided in the negative, and

the yeas and nays being called for, the vote stood for the

motion, 4 ; against, 8. So the motion was lost.

Dr. Morris then called for the reading of the report of the

Committee.

Dr. Cope states that the report he makes is the report of

the Committee.

Dr. Morris asks if the report is in writing.

The President states all reports must be in writing.
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Dr. Morris moves that the report be referred back to the

Committee to report to the Society at the second meeting in

January, 1892.

The President states that there is no continuous report, no

full text, and that the matter as presented by the Chairman

was disjointed and likely to lead to misapprehension. That a

portion of the resolutions was oat of order as afifecting the

laws of the Society.

Dr. Barker made some remarks.

The question being put on Dr. Morris' motion, the resolu-

tion was adopted.

And the Society was adjourned by the President.
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Mexico; American Museum Natural History, New Yorlc city, N. Y.; New
Jersey Natural History Society, Trenton, N. J 163

Fireproofto be obtained 132

Ford, P. L., granted permission to inspect the MS. copy of the Declaration of Inde-

pendence 130

Independence, MS. copy of the Declaration of. restored to the Hall of the Society , 130, 134

Librarian, Nominations for 79

Election of 83

Peale stone-age relics to be returned to the American Philosophical Society 148

Penn mansion and graves, photograph received 123

Photographs received for the Society's album 123,130,131

Meeting, Special, of the Society 97

Nominations read 81,83,85,87,91,92,96,123,127,129,131

Seller, Mrs. Emma, portrait of, presented 133, 149

Treasurer's Report 165



LIST OF SURVIVING MEMBERS

OF THE
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List of surviving Members of the American Philosophical Society

held at Philadelphia for Promoting Useful Knowledge.

The addresses here given so far as known are at the present time. Cor-

rections of this list are respectfully solicited.

A name printed in italics indicates that the Society is uncertain as to

whether such member is still living and desires information on the subject.

The Society will be happy to receive photographs of sucli of its members
as have not already sent.

Name. Date of Election.

1687. ABBfe, Cleveland July 21, 1871,

2170. Abbott, Charles C Dec. 20, 1889,

1463. Abbott, Henry L April 18, 1862,

1809. AcKERMAN, Richard July 21, 1876,

1713. ACLAND, Henry W Jan'y 17, 1873,

2128. ADAM, LUCIEN Dec. 17, 1886,

'2081. Adams, H. B May 21, 1886,

1238. Adams, John Couch Jan'y 21, 1848,

l;!81. Adamsm, Rev. John C. July 13, 1856.

1779. Agassiz, ALEXANDER April 16, 1875,

1612. Agassiz, Elizabeth Oct. 15, 1869,

1701. Agnew, D. Hayes April 19. 1872,

1886. Airy, George Biddle, Sir . . . July 18, 1879,

2091. Albrecht, Paul May 21, 1886,

1812. Alcantara, Dom Pedro d' . . . Oct. 20, 1876,

1860. Alison, Robert H May 3, 1878,

1869. Allen, Joel Asaph Sept. 20, 1878,

1571. Allen, Harrison Jan'y 18, 1867,

1776. Allison, Joseph April 16, 1875,

1927. Ames, Charles G Jan'y 21, 1881,

2064. Anderson, George B Feb'y 19, 1886,

1655. Anderson, Grorge W Oct. 15, 1869,

1576. Anderson, M. B Jan'y 18, 1867,

2164. ANGELL, Jamis B Oct. 18, 1889,

1122. Angelis, Prdro de Jan'y 17, I&IO,

2102. Argyll, Duke of May 21, 1886,

1701. Armstrong, Wm. George .... July 17, 1874,

1990. Ashhurst, John Jan'y 18, 1884,

2012. Ashhurst, Richard L April 18, 1884,

Present Addrew.

Army Weather Bureau,

Washington, D. C.

Trenton, N. J.

New York City, N. Y.

Stockholm, Sweden.
Oxford, England.

Rennes, France.

Baltimore, Md.
Cambridge, England.

Cambridge, Majss.

Philadelphia.

Greenwich, England.
Hamburg, (iermany.

Pari.*!, Fr.'ince.

Ardmore, I'a.

New York, N. Y.

Philadelphia.

Boston, Maas.

West Point, N. Y.

Rcseinont, Pa.

Rochester, N. Y.

Ann Arbor, Mich.

Buenos Ayres.

London, England.

Newcastle-on-Tyne, England.

Philadelphia.





Name. Date of Election. Present Address

1995. Bache, Richard Meade .... Jan'y 18, 1884, Philadelphia.

1832. Bache, Thomas Hewson .... Feb'y 2, 1877,

1630. Baird, Henry Carey Jan'y 15, 1869,
"

1991. Baird, Henry M Jan'y 18, 18M, New Yorlr, N. Y.

2015. Baker, John R April 18, 1884, Philadelphia.

2075. Baker, William S May 21, 1886,

1157. Bancroft, George July 16, 1811, Washington, D. C.

1936. Barber, Edwin Atlee April 15, 1881, West Chester, Pa,

1818. Barcena, Mariano Feb'y 2, 1877, Mexico.

1741. Barker, George F April 18, 1873, Philadelphia.

2011. Barker, Wharton April 18, 1884,
"

2144. Barnard, William T May 20, 1887, Baltimore, Md.
1902. Bartholow, Roberts April 16, 1880, Philadelphia.

1133. Bartlett, W. H. C April 17, 1840, Yonkers, N. Y.

2119. Bastian, Adolph Dec. 17, 1886, Berlin, Germany.
1934. Beaulieu, Paul Leroy April 15, 1881, Paris, France.

1968. Bell, Alexander Graham. . . July 21, 188i, Washington.

1966. Bell, Joseph Snowden July 21, 1882, Philadelphia.

1802. Bell, Lowtiuan April 21, 1876, Newcastle-on-Tyne, En;

2149. Biddle, Alexander Feb'y 17, 1888, Philadelphia.

2154. Biddle, Arthur Dec. 21, 1888, "

2173. Biddle, A. Sydney Dec. 20,1889, "

1920. Biddle, Cadwalader Oct. 15, 1880,
"

1831. Biddle, Craig Feb'y 2, 1877,
"

2134. Billings, John S Feb'y 18, 1887, Washington, D. C.

2157. Blair, Andrew A May 17, 1889, Philadelphia.

1554. Blair, Thomas S. Jan'y 19, 1866, PUtsburgh, Pa.

1669. Blake, William Phipps .... Oct. 21, 1870, New Haven, Conn.
1790. Blasius, William Oct. 15, 1875, Philadelphia.

1700. Blodget, Lorin April 19. 1872, "

1444. BoHTLiNGK, Otto Jan'y 17, 1H62,. Leipzig, Germany.
2047. BONWILL, W J. A Oct. 16, 1885, Philadelphia.

1852. Borgnis, J. A Oct. 20, 1820, Pom, France. (?)

1126. BoYfc, Martin H Jan'y 17, 1840, Coopersburtr, Pa.

1826. Brackett, Cyrus Fogg Feb'y 2, 1877, Princeton, N.J.
2083. Branner, John C May 21, 1886, Little Rock, Ark.

2195. Brezina, Aristides May 21, 1886, Vienna, Austria.

1636. Brinton, Daniel G April 16, 1869, Philadelphia.

2069. Brinton, John H Feb'y 19, 18S6, "

1745. Britton, J. Blodgett Oct. 17, 1873, "

2080. Brooks, William Keith .... May 21, 1886, Baltimore, Md.
1881. Brown, Arthur Erwin .... April 18, 1879, Philadelphia.

1333. Brown-Sequard, E Jan'y 20, 1854, Paris, France.

1614. Brugsu, Henri Jan'y 15, 1869. Berlin, Prussia.

1547. Brush, George J Jan'y 20, 1865, New Haven. Conn.
1653. Bullock, Charles Oct. 15, 1869, Philadelphia.

1452. Bunsen, Robert W Jan'y 17, 1862, Heidelberg, Germany.
2008. Burk, Isaac Jan'y 18, 1881, Philadelphia.

2007. Burk, Jesse Y Jan'y 18, lS84, "

1378. Burmeister, Hermann April 18, 1856, Buenos Ayres, S. A.

1938. Butler, William April 15, 1881, West Chester, Pa.

O
1788. Campbell, John Lyle July 16, 1875, Crawfordsville, Ind.

1606. Canby, William Marriatt . . . Oct. 16, 1868, Wilmington, Del.

;land





2051.

1731.

1796.

2130.

1911.

1707.

2147.

2152.

1675.

190S.

1783.

1778.

2132.

1522.

2111.

2158.

1717.

1983.

2048.

1999.

2005.

1555.

1367.

2129.

1474.

1867.

1662.

1672.

1836.

1393.

2100.

2172.

1439.

J 567.

1354.

1808.

1516.

1811.

1557.

1980.

1923.

1468.

2131.

991.

8M.

1904.

1876.

2045.

2013.

1341.

2108.

Name. Date of Election.

Cannizzaro, Tommaso Oct. 16, 1885,

Capellini, Giovanni April 18, 1873,

Carll, J. B. F Oct. 15, 1875,

Carrillo, Crescencio Dec. 17, 1886,

Carson, Hampton L April 16, 1880,

CassATT, Alexander Johnson . Oct. 18, 1872,

Castner, Samuel, Jr Dec. 16, 1887,

Cattell, J. McKeen May 18, 1888,

Cattell, William C Jan'y 20, 1871,

Chance, Henry Martyn . . . April 16, 1880,

Chandler, C. P April 16, 1875,

Chapman, Henry C April 16, 1875,

Charency, Hyacinth de . . . Dec. 17. 1886,

Chase, Thomas Jan'y 15, 1864,

Childs, George W Dec. 17, 1886,

Clark, Clarence H May 17, 1889,

Clarke, Thomas C Jan'y 17, 1873,

Claypole, E. W Jan'y 19, 1883,

Cleemann. T. M Oct. 16, 1885,

Cohen, J. Solis Jan'y 18, 1884,

Coleridge, Lord Jan'y 18, 1884,

Cope, Edward D Jan'y 19, 1866,

Coppi:E, Henry Jan'y 18, 1856,

Cora, Guido Dec. 17, 1886,

Cornelius, Robert Oct. ;i7, 1862,

CouES, Elliott Sept. 20, 1878,

Cox, J.D Vprll 15, 1870,

COXE, Eckley B Oct. 21, 1870,

Crane, Thomas F Feb'y 2, 1877,

Cresson, Charles M April 17, 1857,

Crookes, William May 21, 1886,

Cruz, Fernando (of Guatemala) Dec, 20, 1889,

Curwen, John April 18, 1861,

Da Costa, J. M Oct. 19, 1866,

Dana, James D July 21, 1854,

Dannefeld, C. Juhlin April 21, 1876,

DAUBRfeE, A July 17, 1863,

Davenport, Samuel Oct. 20, 1876,

Davidson, George Jan'y 19, 1866,

Davis, William M Jan'y 19, 1883,

Dawkins, William B Oct. 15, 1880,

Dawson, John W April 18, 1862,

Deixjada, Juan de Dias de la
Rada y Dec. 17, 1886,

Del Rio, Andres Oct. 15, 1830,

De M(mtgtry Oct. 20, 1820.

De Rosny, LfeoN July 21. 1882,

Des Cloizeaux, A Oct. 18, 1879,

De Verb, M. Schele Oct. 16, 1885,

Dickson, Samuel April 18, 1884,

Dohrn, C. a ,
Jan'y 20, 1854,

DoLLEY, Charles S Dec. 17, 1886,

Present Address

Messina, Italy.

Bologna, Italy.

Pleasautville, Pa.

Merida, Yucatan.

Philadelphia.

Media, Pa.

Philadelphia.

New York, N. Y.

Philadelphia.

St. Maurice les Charency
France.

Providence, R. I.

Philadelphia.

New York, N. Y.

Akron, Ohio.

Philadelphia.

London, England.

Philadelphia.

Bethlehem, Pa.

Turin, Italy.

Philadelphia.

Washington, D. C.

Toledo, O.

Drifion, Pa.

Ithaca, N. Y.

Philadelphia.

London, England.

Washington, D. C.

Warren, Pa.

Philadelphia.

New Haven, Conn.

Stockholm, Sweden.
Paris, France.

Adelaide, S. Australia.

San Francisco, Cal.

Philadelphia.

Manchester, England.

Montreal, Canada.

Madrid, Spain.

Mexico.

Paris, France.

University of Virginia.

Philadelphia.

Stettin, Prussia.

Philadelphia.





Name.
2089. DoNNER, Otto
1946. DOOLITTLE, C. L Oct.

18?9. Douglass, James, Jr April

19ai. Draper,'Daniel Oct.

1787. Drown, Thomas M July
1918. Du Bois, Patterson Oct.

1878. Dudley, Charles Benjamin . . Jan'y

1921. Dudley, Thomas H Oct.

1615, DOmichen, Johannes Jan'y 15, 1869,

2063. Duncan, Louis Feb'y 19, 1886,

1573. Dunning, George F Jan'y
1727. DuPONT, Edouard April

2086. DURUY, Victor May
1679. DuTTON, Clarence E Jan'y

Date of Election.

May 21. 1886,

21, 1881,

20, 1877,

15, 1880,

16, 1875,

15, 1880,

17, 1879,

15, 1880,

18, 1867,

18, 1873,

21, 1886,

20, 1871,

E
1560. Earle. Pliny. . .

2105, Easton, Morton W
1917. Eckfeldt, Jacob B
182.5. Eddy, Henry T. .

1686. EuoT, Charles W.
1981. Emmons, S. F. . . .

1405. Evans, Edmund C

.

1943, Evans, John . , .

April 20, 1866,

Dec. 17, 1886,

15, 1880,

2, 1877,

April 21, 1871,

Jan'y 19, 1883,

Jan'y 21, 1859,

Oct. 21, 1881,

Oct.

Feb'y

Present Address.

Helsingfors, Finland.

Bethlehem, Pa.

Spuytenduyvll, N. Y.

New York, N, Y.

Boston, Mass.

Philadelphia.

Altooua, Pa.

Camden, N, J.

Strasburg, Germany.
U. S. Navy.

Farmington, Conn.
Brussels, Belgium.

Paris, France.

Washington, D. C.

Northampton, Mass.

Philadelphia.

Cincinnati, O.

Cambridge, Mass.

Washington, D. C.

Hemel Hempstead, Eng.

1273. Rimum, Jose]ih W. Jan'y 17, 1851,

2180. Field, Robert Patterson . . . May 16, 1890,

1901. Flint, Austin. J R April 16, 1880,

1621. Flower, Wm. Henry Jan'y 15, 1869,

1875. FoGGo, Edward A Oct. 18, 1879,

1170. Fraley, Frederick July 15, 1842,

1912. Fraley, Joseph C April 16, 1880,

1551. Francis, James B April 21, 1865,

1695. Frazer, Persifor Jan'y 19, 1872,

2171. Friebis, George Dec. 20, 1889,

1459. Froude, J. A Jan'y 17, 1862,

2179. FuLLERTON, George S May 16, 1890,

1739. Fulton, John April 18, 1873,

1914. FuRNESs. Horace Howard . . , April 16, 1880,

1130, FuRNESs, William H April 17, 1810,

1063. Oalvez, Mariano Oct. 21, 1836,

1988. Garrett, Philip C April 20, 1883,

2014. Garrison, Joseph F April 18, 18*4,

2079. Gates, M.E May 21, 1886,

1025. Gatschet, Albert S Oct. 17, 1881,

1897. Geikie, Archibald Jan'y 18, 1880,

1803. Geikie, James April 21, 1876,

1339. Genth, Fred. Augustus Jan'y 20, 1854,

2067. Genth, F. A., Jr Feb'y 19, 1886,

1355. Gibbs, Ouver Wolcott July 21, 18-S4,

1587. Gill, Theodore Nicholas , . . July 19, 1867,

1800. GiLMAN, Daniel C April 21, 1876,

1910. Giraldea, J. P. C. Castado de. . . July 20, 1827.

Camden, N. J.

Philadelphia.

New York. N. Y.

London, England.

Philadelphia.

Lowell, Mass.

Philadelphia.

London, England.

Philadelphia.

Johnstown, Pa.

Philadelphia.

OtuUemala, C. A.

Philadelphia.

Camden, N. J.

Amherst, Mass.

Washington, D. C.

Loudon, England.

Edinburgh, Scotland.

Philadelphia.

Cambridge, Mass.

Washington, D. C.

Baltimore, Md.
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Name. Date of Election.

1950. Gladstone, Wm. Ewart .... Oct. 21, 1881,

2162. GooDE, G. Brown Oct. 18, 1889,

1835. GooDEM., William Feb'y 2, 1877,

1680. GooDFELix>w, Edward Jan'y 20, 1871,

1271. Gould, Ben. Apthorpe Jan'y 17, 1851,

1851. Gray, Elisha Jan'y 18, 1878,

16IJ5. Green. Traill Oct. 16, 1868,

1501. Green, William Henry .... April 17, 1863,

1880. Greene, William H April 18, 1879,

2155. Gregorio, II Marchese Antonio
DE Dec. 21, 18S8,

2159. Gregory, Henry D May 17, 1889,

1229. Orimaldi, Ceva Oct. 16, 1846,

1939. Griscom, Wm. Woodnutt . . . April 15, 1881,

1815. Grote, Augustus Radcliffe . . Oct. 20, 1876.

2090. GuBERNATis, Angelo DE . . , , May 21, 1886,

1438. Guyangos, Pascual DE April 19, 1861,

Present Address.

London, England.

Washington, D. C.

Philadelphia.

Washington, D. C.

Cambridge, Mass.

Chicago, 111.

Easton, Pa.

Princeton, N. J.

Philadelphia.

Palermo, Italy.

Philadelphia.

Naples, Italy.

Haverford, Pa.

Florence, Italy.

Madrid, Spain.

2054. Haeckei>, Ernest Oct. 16, 1885,

2066. Hagan, H. a Feb'y 19, 1886,

1658. Hale, Edw. Everett Jan'y 21, 1870,

1709. Hale, Horatio Oct. 18, 1872,

1853. Hall, Asaph Jan'y 18, 1878,

1795. Hall, Charles Edward .... Oct. 15, 1875,

13)6. Hall, James July 21, 1854,

2027. Hall, Lyman B Jan'y 16, 1885,

1412. Hammond, Wiluam A Oct. 21, 1859,

1337. Harding, George Jan'y 20, 1851,

2136. Harris, Joseph S May 20, 1887,

1827. Hart, James Morgan Feb'y 2, 1877,

1510. IlARTSHoRNE, Henry July 17, 1863,

I'M. Hauer, Franz Ritter von. . . Oct. 16, 1874,

1681. Haupt, Hermann April 21, 1871,

1862. Haupt, Lewis M May 3, 1878,

2082. Hayes, R. Somers May 21, 1886,

2071. Hays, J. Minis Feb'y 19, 1886,

2165. Hazlehurst. Henry Oct. 18, 1889,

1985. Heilprin, Angelo April 20, 1883,

1734. Heijuholtz, Heinrich April 18, 1873,

1497. HiiXSARD, J. E. April 17, 1863,

1963. Hill, Hamilton Andrews . . . April 21, 1882,

1501. Hill, Thomas April 17, 1863,

2110. Hilprecht, Hermann V Dec. 17, 1886,

176a HiMEs, Charles Francis . . . Oct. 16, 1874,

1663. Hitchcock, Charles Henry . . April 15, 1870,

2040. Hockley, Thomas Jan'y 16, 1885,

2160. Hoffman, Walter J Oct. 18, 1889,

1453. HOF.MANN, August William. . . Jan'y 17, 1862,

2068. Holland, James W Feb'y 19, 1886,

1898. Holmes, Ouver Wendell . . . Jan'y 16, 1880,

1624. Hooker, Joseph D Jan'y 15, 1869,

1652. Hopper, Edward Oct. 15, 1869,

1607. Horn, George Henry Oct. 16, 1868,

2070. Horner, Inman Feb'y 19, 1886,

1257. Horsford, Eben Norton .... Jan'y 19, 1849,

Jena, Prussia.

Cambridge, Mass.

Roxbury, Mass.

Clinton, Canada.

Washington, D. C.

Westport, N. Y.

Albany, N. Y.

Haverford, Pa.

New York, N. Y.

Philadelphia.

Cincinnati, O.

Philadelpliia.

Vienna, Austria.

Washington, D. C.

Philadelphia.

New York, N. Y.

Philadelphia.

Berlin, Prussia.

Washington, D. C.

Boston, Mass.

Portland, Me.

Philadelphia.

Carlisle, Pa.

Hanover, N. H.

Philadelphia.

Washington. D. C.

Berlin, Prussia.

Philadelphia.

Boston, Mass.

London, England.

Philadelphia.

Cambridge, Mass.





Name. Date of Election. Present Address.

1941. HoTCHKiss, Jedediah Oct. 21, 1881, Staunton, Va.

1696. Hough, George W Jan'y 19, 1872, Chicago, 111.

1698. Houston, Edwin J Jan'y 19, 1872, Philadelphia.

2143. Houston, Henky H May 20, 1887, "

20*4. HovELACQUE, Abel May 21, 1886, Paris, France.

1843. Humphrey, H. C July 20, 1877.

2116. HuNFALVY, Paul Dec. 17, 1886, Buda-Pesth, Hungary.
1441. Hunt. Thomas Sterry April 19, 1861, New York, N. Y.

1623. Huxley, Thomas Henry . . . . Jan'y 15, 1869, London, England.
1426. Hyrtle, Joseph July 20, 1860, Vienna, Austria.

I
2052. Im Thurn, Everard F Oct. 16, 1885, Georgetown, British Guiana
1773. Ingham, Wm. Armstrong. . . . April 16, 1875, Philadelphia.

cr
2010. James. Edmund J April 18, 1884, Philadelphia.

1933. Jannet, Claudio April 15, 1881, Paris, France.

2049. Jayne, Horace Oct. 16, 1885, Philadelphia.

1954. Jeffekis, William W Jan'y 20, 1882,

1942. Jones, Charles C, Jr Oct. 21, 1881, Augusta, Ga.

2017, Jordan, Francis. Jr April 18, 18*1, Philadelphia.

1989. Kane, Elisha Kent April 20, 1883, Kane, Pa.

2169. Keane, John J Dec. 20, 1889, Washington, D. C.

1348. Keating, William V April 21, 1854. Philadelphia.

2021. Keen, William W July 18, 1884, "

1962. Keim, Geo. de Benneville. . . . April 21, 1882, "

2118. Keipert, Henri Dec. 17, 1886, Berlin, Prussia.

1161. Kendall, E. Otis Jan'y 21, 1842, Philadelphia.

1708. King, Clarence Oct. 18, 1872, New Yorlc, N. Y.

1537. Kirk, John Foster July 15, 1864, Philadelphia.

1284. Kirkwood. Daniel April 18, 1851, Riverside, Cal.

1767. KoNiG, George A Oct. 16, 1874, Philadelphia.

1971. Kopp, Hermann Oct. 20, 1882, Heidelberg, Germany.
2167. Krauss, Friederich S Dec. 20, 1889, Vienna, Austria.

Xj
1026. Lahouderk, J. April 19, 1833, Paris, France.

1694. Lambert, Guillaumb. Jan'y 19, 1872, Louvain, Belgium.
1858. Landreth, Burnet. Jan'y 18, 1878, Bristol, Pa.

1781. Lanoley, Samuel P April 16, 1775, Washington, D. C.

172L La Roche, C. Percy Jan'y 17, 1873, Rome, Italy.

1331. Latrobe, John H. B Jan'y 20, 1854, Baltimore, Md.
1711. Lauth, Franz Joseph Oct. 18, 1872, Munich, Bavaria.

1974. Lawes, John Bennett, Sir . . . Jan'y 19, 18S3, Rothamstead, Herts. Eng.

1595. Le\, Henry Charles. Oct. 18, 1867, Philadelphia.
1738. Le Conte, John April 18, 1873, Berlteley, Cal.

1737. Le Conte, Joseph April 18, 1873,
"

1477. Lee, Thomas Jefferson .... Oct. 17, 1862, Washington, D. C.

21'25. Leemans, Conrad Dec. 17, 1885, Leydeu, Holland.

1986. Lehman, Ambrose E April 20, 1883, Philadelphia.

1263. Leidy, Joseph Oct. 19, 1819,
"

2182. Leland, Charles G May 16, 1890. London, Eng.
2174. Le Moine, J. M Dec. 20, 1889, Quebec, Canada.
1382. Lesley, J. Peter July 13, 1856, Philadelphia.

1376. Letchworth, Albert S Jan'y 18, 1856,
"
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Name,
2085. LEVASSEtJR, Emil
1415. Lewis, Francis W
1953. LfewLs, Samuel Savage . . .

1383. Leyburn, John

1756. LocKYER, Joseph Norman. .

1728. LONOCHAMPS, Selys de . . .

1255. LONGSTRETH, MiERS FiSHER

1872. LONGSTRETH, MORRIS ....
1015. Lorin, Theodore

1926. LovERiNG, Joseph

1977. Lowell, Jame.s Russell . .

2019. Lubbock, John
2003. Ludlow, William

1629. Lyman, Benjamin Smith . .

1058. Macedo, J. L. DaCosta

1994. Maisch, John M
1970. Mallery, Garrick, Jr

2042. Mallet, John \Vm

1847. Mansfield, Ira Franklin . . .

1857. March, Francis Andrew . . .

1861. Marks, William D
1604. Marsh, Othniel C
2078. Marshall, John
1922. Mahtindale, Isaac C
1018. Martinez, Juan Jo»6 ......
1885. Martins, Charles
21*4. Mascart, E
1572. Mason, Andrew
1929. May, Addison.*

1654. Mayer, Alfred M
2107. McAlister, James

1928. McCauley, Edward Y
1685. McCosh, James

1858. McCreath, Andrew S

1821. McKean, Wiluam V
2004. McMaster, John Bach
1677. Meehan, Thomas
13:^. Meigs, Montgomery C
1903. Merrick, John Vaughan . . .

1947. Meuriman, Mansfield

1744. Mksschert, Mathew Huizinga.

2142. Michael, Helen Abbott. . . .

2175. Mitchell, James T
1461. Mitchell, S. Weir
1735. Mommsen, Theodore
2114. monier-wllliams, monier . . .

1791. MoouE, Gideon E
2029. MooRE, James W
1841. Morehouse, George R
1054. MoreUi

1976. Morris, J. Cheston

1577. Morton, Henry
2121. Much. MArrniEUS

1866. Muhlenberg, F. A
2120. Mueller, Friedebich

Date of Election
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Name. Date of Election.

1486. MUELLEE, F. Max. . . Jan'y 16, 1863,

1892. MUONI, Damiano Jau'y 16, 1880,

2062. MURDOCK, J. B Feb'y 19, 1886,

1937. Murray, James A. U April 15, 1881,

2087. Nadaillac, Marquis DE May 21, 1886,

1575. Newberry, JoiiN S Jan'y 18, 1867,

1852. Newcomb, Simon Jan'y 18, 1878,

1582. Newton, Hubert Anson .... April 19, 1869,

1703. NiCHOi^, Starr Hoyt July 19, 1872,

2000. Nikitin, Serge Feb'y 19, 1866,

1805. NORDENSKIOLD, ADOLF ERIC . . April 21, 1876,

1712. NoRRis, Isaac, Jr Oct. 18, 1872,

2106. NoRRis, William F Dec. 17, 1886,

2046. North, Edward Oct. 16. 1885,

O
2072. OuvER, Charles A Feb'y 19, 1886,

1715. Oliver, James E Jan'y 17, 1873,

2135. Osborn, Henry F Feb'y 18, 1887,

1581. Osborn, Henry 8 Jan'y 18, 1867,

2039. OsLER, William Jan'y 16, 1885,

1801. Owen, P. Cunliffe, Sib April 21, 1876,

1212. Owen, Richard Jan'y 17, 1845,

IP
1868. Packard, A. S., Jr Sept. 20, 1878,

1578. Packard, John H Jan'y 18, 1867,

1331. Paget, James, Sir Jau'y 20, 1854,

1984. Pancoast, Wiluam Henry . . . Jan'y 19, 1883,

1593. Pardee, Ario Oct. 18, 1867,

1673. Parieu, Esquiron de Jan'y 20, 1871,

2036. Parvin, Theophilus ....... Jan'y 16, 1885,

2056. Pasteur, Louis Oct. 16, 1885,

2035. Patterson, C. Stuakt Jan'y 16, 1885,

1282. Pati'erson, Robert April 18, 1851,

1320. Patterson, Thoima L April 15, 1853.

1772. Pearse, JohnB Jun'y 15, 1875.

1722. Pemberton, Henry Jan'y 17, 1873,

2104. PeSafiel, Antonio May 21, 1886,

1777. Penington, Edward April 16, 1875,

2073. Pennypacker, Samuel W. . . May 21, 1886,

1518. Penrose, R. A. F July 17, 186."?.

2059. Pepper, Edward Feb'y 19, 1886,

1660. Pepper, William July 15, 1870,

951. Pe)-eira,Jos6 Maria Dantes. . . . April 18, 1828,

1705. Peter, Robert July 19, 1872,

1824. Phillips, Henry, Jr Feb'y 2, 1877,

1859. Pierce, C. Newlin May 3, 1878.

1700. Platt, Frankun July 17, 1874,

2127. Platzman, Julius Dec. 17, 1886,

2053. PoMiALOWSKY, John Oct. 16, 1885,

1539. Porter, Thomas Conrad .... Oct. 21, 1864,

2044. Potts, Wilij.\m John Oct. 16, 1885,

2097. Postgate, J. P May 21, 1886,

1216. Poussin, WUliam TeU Jan'y 17, 1882,

Present Address,

Oxford, England.

Milan, Italy.

U. S. Navy.

Oxford, England.

Paris, France,

New York, N. Y.

Washington, D. C.

New Haven, Conn.

New York, N. Y.

St. Petersburg, Russia.

Stockholm, Sweden.

Philadelphia.

Clinton, N. Y.

Philadelphia.

Ithaca, N. Y.

Princeton, N. J.

Oxford. O.

Baltimore, Md.
London, England.

Providence, R. I.

Philadelphia.

London, England.

Philadelphia.

Hazleton, Pa.

Paris, France.

Philadelphia.

Paris, France.

Philadelphia.

Cumberland, Md.

Boston, Mass.

Philadelphia.

Berlin, Prussia.

Philadelphia.

Paris.

Philadelphia.

Liiibon, J'orttujal.

Lexington, Ky.

Philadelphia.

Philadelphia.

Leipzig. Germany.
St. Petersburg, Russia.

Easton, Pa.

Camden, N. J.

Cambridge, England.

Paris, France.





10

Name. Date of Election.

2161. Powell, J. W Oct. 18, 1889,

1619, Prestwich, Joseph Jaa'y 15, 1869,

1592. PiucE, J. Sergeant Oct. 18, 1867,

1780. Prime, Frederick, Jr April 16, 1875,

2088. PuLZSKY, Francis May 21, 1886,

1758, PuMPELLY, Raphael April 17, 1874,

973. Quadrada, Francisco de Paolo . . Oct. 16, 1829,

1143. Qtiaraiita, Barnardo Jau'y 15, 1S41,

:r
1448. Ramsay, Andrew C Jan'y 17, 1862,

1736. Rand, Theodore D April 18, 1873,

1849. Randall, F. A Jau'y 18, 1878,

1644. Rawlinson, George Oct. 15, 1869,

1765. Rawson, Rawson W Oct. 16, 1874,

2099. Rayleigh, Lord May 21, 1886,

1784. Raymond, Rossitteb W . . . . April 16, 1875,

1585. Raynolds, William F April 19, 1867,

1591. Read, John Meredith July 19, 1867.

2077. Reed, Henry May 21, 1886,

1842. Reed, Thomas B April 20, 1877,

1889. Remsen, Ira July 18, 1879,

1485. Renan, Ernest Jan'y 16, 1863,

1948. Renard, a Oct. 21, 1881,

1343. Renard, Charles Jan'y 20, 1854,

1890. Reneviers, E July 18, 1879,

181C. Reuleaux, P , . Feb'y 2, 1877,

2122. RfeviLLE, Albert Dec. 17, 1886,

1500. Richardson, Ben. Ward .... April 17, 1863,

1808. Riley, Charles V April 21, 1876,

1957. Robins, James M April 21, 1882,

1025. Robinson, Moncure Jan'y 18, 1833,

1364. Sogers, E. P April 20, 1855.

1390. Rogers, Fairman Jan'y 16, 1857,

2177. Rogers, Robert W Feb. 21, 1890,

1906. Rogers, William B.,Jr .... April 16, 1880,

1462. Rohrig, F. L. O April 18, 1862,

2050. RoLLBTT, Hermann Oct. 16, 1885,

1907. Rood, Ogden N April 16, 1880.

1732. Rossi, Giovanni Battista. . . . April 18, 1873,

1718. Rothermel, Peter F Jan'y 17, 1873,

1838. RoTHRocK, Joseph T April 20, 1877,

1264. Ruschenberoer, Wm. S. W.. . . Oct. 19, ia49,

1620. RuTiMEYER, Carl L Jan'y 15, 1869,

2109. Ryder, John A Dec. 17, 1886,

s
1766. Sadtler, Samuel Phiup .... Oct. 16, 1874,

2148. Sajous, Charles E Feb'y 17, 1888,

2103. Sanchez, Jesus May 21, 1886,

1563. Sandberger, Fridolin .... April 20, 1866,

1033. Sanlarem, Viscount July 19, 1833,

1958. Sargent, Charles Sprague . . April 21, 1882,

1730. Saussure, Henri DE April 18, 1873,

1877. SCHORLEMMEB, C Oct. 18, 1878,

Present Address.

Washington, D. C.

Shoreham, England.

Philadelphia.

Buda-Pesth, Hungary.
Newport, R. I.

Madrid, Spain.

Naples, Italy.

London , England.

Philadelphia.

Warren, Pa.

Oxford, England.

London, "

Essex, England.

New York, N. Y,

Detroit, Mich,

Philadelphia.

Baltimore, Md.
Paris, France.

Brussels, Belgium.

Moscow, Russia.

Lausanne, Switzerland.

Berlin, Prussia.

Paris, France.

London, England.

Washington, D. C.

Philadelphia.

Newport, R. I.

Carlisle, Pa.

Philadelphia.

Los Angeles, Cal.

Vienna, Austria.

New York, N. Y.

Rome, Italy.

Limerick P. O., Pa.

Philadelphia.

Basel, Switzerland.

Philadelphia.

Philadelphia.

Mexico, Mexico.

Wiirtzburg, Bavaria.

Lisbon, Portugal.

Brookliue, Mass.

Geneva, Switzerland.

Manchester, England.
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1498.

1864.

1725.

1919.

2112.

1870.

1656.

1883.

1704.

1533.

1770.

1333.

2057.

1965.

2076.

1914.

1960.

2002.

1514.

1792.

1797.

1822.

1532.

2124.

1414.

2146.

1544.

1789.

2141.

1742.

2009.

1720.

1949.

1446.

1990.

IcS-lO.

21C8.

1167.

18.34.

1559.

1820.

1527.

2093.

2094.

2023.

1844.

2092.

Name.
ScHOTT, Charles Anthony .

ScHURz, Carl
ScLATER, Phillip Lutley. .

Scott, Lewis A Oct. 15, 1880,

Scott, W. H Dec. 17, 1886

ScuDDER, S.AMUEL Hubbard. . . Sept. 20,1878

Date of Election.

April 17, 1863,

Sept. 20, 1878.

April 18, 1873,

Seidensticker, Oswald Jan'y 21, 1870

Seiler, Carl April

Sellers, Coleman July

Sellers, William April

Selwyn, Alfred R. C Oct.

Sequard, E. Brown Jan'y 20, 1854

Sergi, Giuseppe Oct. 16, 1885,

Sf;vE de Bar, Edouard July

Sharp, Benjamin May
Sharplks, Philip Price .... Oct.

Sharples, Stephen Paschall. . April

Sharpless, Isaac Jan'y 18, 1884

Sheafer, Peter VVenrich . . . July 17, 1863,

Sheppard, Furman Oct.

Sherwood, Andrew Oct.

Shields, Chaiiles W Feb'y

Shim, Carl April

SiMiioN, Remi Dec.

Smith, Aubrey H Jan'y 20, 1860,

Smith, Edgar F Oct. 21, 1887,

Smith, Goldwin Jan'y 20, 1865

18. 1879,

19, 1872,

15, 1864

16, 1874

21, 1882,

21, 1886,

21, 1881

21, 1882,

15, 1875

15, 1875

2, 1877,

15, 1864

17, 1886,

15, 1875,

20, 1887,

17, 1873,

Smith, Stephen . . . ; Oct.

Smyth, Albert II May
Snowden, a. Loudon Oct.

Snyder, Monroe B, . Jan'y 18, 18»1

Spofford, a. H Jan'y 17, 1873,

Stallo, JohnB Oct
Steenstrup, J. J. S Jan'y 17, 1862,

Steve.\s, Walter LeConte . . , Jan'y 18, 1884

Stevenson, John James April 20, 1877,

STOKra, Sir George G Dec. 20, 1889,

Storer, D. Humphreys April 15, 1842

Strawbridge, George Feb'y 2, 1877

Strong, William Jan'y 19, 1866

Stuart, George Feb'y 2, 1877,

Studer, Bernard. April 15, 1864,

Stuer, DiONYS May 21, 1886

Suess, Edward May 21, 1886,

Syle, E. W July

Sylvester, J.J July

Szombathy, Josef May

18, 1884

20. 1877,

21. 1886,

Present Address.

Washington, D. C.

London, England.

Pliiladelphia.

Princeton, N. J.

Cambridge, Mass.

Philadelphia.

Montreal, Canada.

Paris, France.

Rome, Italy.

Brussels, Belgium.

Philadelphia.

West Chester Pa.

Boston, Mass.

Haverford, Pa.

Pottsville, Pa.

Philadelphia.

Mansfield, Pa.

Princeton, N. J.

Strasburi;, Germany. (?)

Paris, France.

Philadelphia.

New York, N. Y.

Philadelphia.

Philadelphia.

Washington, D. C.

Cincinnati, O.

Copenhagen, Denmark.
Brooklyn, N. Y.

New York, N. Y.

London, England.

Boston, Mass.

Philadelphia.

Washington. D. C.

Philadelphia.

Berne, Switzerland.

Vienna, Austria.

Philadelphia.

O.vford, England.

Vienna, Austria.

T
1786. Tatham, William P April 16, 1875, Philadelphia.

1846. Taylor, William B Oct. 19, 1877, Washington, D. C.

2098. Temple, Richard Carnac . . . May 21, 1886, Upper Burmah, India.

2006. Thomas, Allen C Jan'y 18, 1884, Haverford, Pa.

1807. Thompson, 'Elihu April 21, 1876, Lynn, Mass.

1993. Thompson, Heber S Jan'y 18, 1884, Pottsville, Pa.

1726. Thompson, Henry April 18, 1873, London, England.
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Name. Date of Election. Present Address.

1755. Thompson, Robert Ellis .... April 17, 1874, Philadelphia.

1754. Thomson, Fkank April 17, 1874, Philadelphia.

1723. Thomson, William April 18, 1873, London, England.

1909. Thomson, William April 16, 1880, Philadelphia.

1530. Thury, A April 15, 1864, Geneva, Switzerland.

1688. TiLGHMAN. Benjamin C July 21. 1871, Philadelphia.

1233. TIIX3HMAN. Richard A . . . . April 16, 1847, "

1657. TiLGHMAN, William M Jan'y 21, 1870, •'

2176. TiMMiNS, Samuel Feb. 21, 1890, Arley, near Coventry, Eng

2123. ToPiNARD, Paul. . . .... Dec. 17, 1886, Paris, Prance.

2065. TOPPAN, Robert Noxon Feb'y 19, 1886, Cambridge, Mass.

1597. Townsend, Joseph B Jau'y 17, 1868, Philadelphia.

1955. Townsend, Washington .... Jan'y 20, 1882, West Chester, Pa.

1691. Trowbridge, William P . . . . Jan'y 19, 1872, New York, N. Y.

2024. Trumbull, Henry Clay .... July 18, 1884, Philadelphia.

1973. TsCHERMAK, GusTAP Oct. 20, 1882, Vienna, Austria.

9183. TuRRETTiNi, Theodore Dec. 19, 1890, Geneva, Switzerland.

2166. Tuttle, David K Oct. 18, 1889, Philadelphia.

2163. Tyler, Lyon G Oct. 18, 1889, Williamsburg, Va.

1529. Tunner, Peter April 15, 1864, Leoben, Austria.

1602. Tyndall, John April 17, 1868, London, England.

2138] Tyson, James May 20, 1887, Philadelphia.

2185. Unwin, William C Dec. 19, 1890, London, England.

"V
2000. Vaux, Richard Jan'y 18, 1884, Philadelphia.

1475. ViRCHOw, Rudolph Oct. 17, 1862, Berlin, Prussia.

1646. VoGT, Carl Oct. 15, 1869, Geneva, Switzerland

2115. Von Meltzel, Hugo Dec. 17, 1886, Koloszvar, Hungary.

1670. VosE, George Leonard Oct. 21, 1870, Boston, Mass,

2186. VossiON, Louis Dec. 19, 1890, Philadelphia.

2034. Wagner, Samuel Jan'y 16, 1885, Philadelphia.

• 1748. Wahl, William H Jan'y 16, 1874,

1724. Wallace, Alfred R April 18, 1873, Croydon, England.

2156. Ward, Lester F May 17, 1889, Washington, D. C.

2179. Wayland, Heman L May 16, 1890, Philadelphia.

2033. Weil, Edward Henry Jan'y 16, 1885, "

2117. Weil, G Dec. 17, 1886, Heidelberg, Germany.

2028. Weisbach, Albin Jan'y 16, 1885, Freiburg, Saxony.

1975. Westwood, John O Jan'y 19, 1883, Oxford, England.

1639. Wharton, Joseph April 16, 1869, Philadelphia.

1637. White, Andrew D April 16, 1869, Ithaca, N. Y.

1818. White, I. C Jan'y 18, 1878, Morgantown, W. Va.

1487. Whitney, Josiah Dwight . . . Jau'y 16, 1863, Cambridge, Mass.

1502. Whitney, Wiluam Dwight. . . April 17, 1883, New Haven, Conn.

1659. Whittier, John Greenleaf . . Jan'y 21, 1870, Amesbury, Mass.

1863. Wilder, Burt Green May 3, 1878, Ithaca, N. Y.

2151. Williams, Talcott May 18, 1888, Philadelphia.

2178. Willis Henry Feb. 21, 1890, "

1489. Wilson. Daniel Jan'y 16, 1863, Toronto, Canada.

2150. Wilson, Edmund B Feb'y 17, 1888, Bryn Mawr, Pa.

2041. Wilson, James C Jan'y 16, 1885, Philadelphia.

1747. Wilson, Joseph M Jan'y 16, 1874, "
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Name. Date of Election.

iVil. Wilson, William Powell . . . May 20, 1887,

1515. WiNCHELL, Alexander Jati'y 20, 1865,

1896. WiNTHROP, Robert C Jau'y Ifi, 1880,

2H0. Wireman, Henry D May 20, 18S7.

1561. WiSTER, Owen Jone.s ..... .\pril 20, 1866,

1884. Wooi>, liiciiARU April 18, 1879,

1762. Woodward, Henry July 17, 1874,

1751. WoOTTEN, J. E Jan'y 16, 1874,

1851. WoRMLEY, Theodore U Jan'y 18, J878,

1932. WOKT.s, CHARLE.S STEWART. . . Jan'y 21, 1881,

20t)l. WyckoFF, A.H Feb'y 19, 1886,

1904. Yarnall, Kllls April 16, 1880,

1759. YoUNU, CiiARLKS AuorsTU.s . . , April 17, 1S74,

Present Addren.

I'hiladelphia.

Ann Arbor, Micii.

Koston, Mass.

Philadelpliia.

liOndou, Kngliind.

Reading, Pa.

Philadelphia.

Philadelphia.

U.S. Navy.

Philadelplua.

Princeton, N. J.
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-'•

PROCEEDINGS
OP THE

AMERICAN PHILOSOPHICAL SOCIETY,

HELD AT PHILADELPHIA. FOR PROMOTING USEFUL KNOWLEDGE.

Vol. XXX. January, 1893. No. 137.

Stated, Meeting, January 1^ 1892.

Present, 9 members.

President, Mr. Fraley, in the Chair.

Correspondence was submitted as follows

:

Letters of acknowledgment from the Institut Egjptien,

Cairo (134) ; Museum Teyler, Harlem, Holland (135).

A photograph for the Society's Album was received from

Prof. Albert H. Smyth, Philadelphia.

Accessions to the Library were reported from the Academic

des Sciences, Cracow, Austria; Naturwissenschaftliche Verein

des Keg.-Bez, Frankfurt, Germany ; Hydrographische Amt
des Reichs-Marine-Amts, Messrs. Friedlander und Sohn,

Berlin; Gartenbauverein, Darmstadt; Deutsche Gesellschaft

fur Anthropologic, Ethnologic, etc., Munich ; Societe Hol-

landaise des Sciences, Harlem, Holland ; Biblioteca N. C,

Florence, Italy ; R. Accademia dei Lincei, Biblioteca N. C.

V. E., Rome ; Societe Americaine de France, Societe de Geo-

graphic, Redaction " Cosmos," Paris, France ; Philological

Society, Cambridge, England ; Royal Astronomical, Meteoro-

logical, Geographical Societies, Lords Commissioners of the

Admiralty, "Nature," London; Manchester Geographical

Society ; Theological Seminary, Andover, Mass. ; American

Statistical Association, Dr. William Elliot Griffis, Boston,

Mass. ; Museum of Comparative Zoology, Cambridge, Mass.

;

PROC. AMER. PHILOS. 80C. XXX. 137. A. PRINTED FEB. 25, 1893.
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Newport Sanitary Protection Association ; Hartford Theo-

logical Seminary, Travellers Insurance Co., Hartford, Conn.

;

Yale University, Prof. H. A. Newton, New Haven, Conn.

;

University of the State of New York, Albany ; Cornell Uni-

versity, Ithaca, N. Y. ; American Chemical Society, Historical

Society, Meteorological Observatory, New York ; College of

Pharmacy, Messrs. Lea Brothers & Co., Editor of the " Medical

and Surgical Keporter," Editor of " Pennsylvania County

Court Reports," Prof. E. D. Cope, Philadelphia; Johns Hopkins

University, Editor of the " American Journal of Philology,"

Baltimore, Md. ; Department of State, Washington, D. C.

;

Agricultural Experiment Stations, Morgantown, W. Ya., Ex-

periment, Ga., Auburn, Ala., Raleigh, N. C, Lafayette, Ind.,

Corvallis, Oreg., Ames, la., Fort Collins, Colo., Berkeley,

Cal. ; Observatorio, Rio de Janeiro.

The following were reported as duly elected Officers and

Councilors of the Society :

President.

Frederick Fraley.

Vice- Presidents.

.E. Otis Kendall, W. S. W. Ruschenberger, J. P. Lesley.

Secretaries.

George F. Barker, Daniel G. Brinton, Henry Phillips, Jr.,

George H. Horn.

Curators.

Patterson Du Bois, J. Cheston Morris, R. Meade Bache.

Treasurer.

J. Sergeant Price.
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Councilors.

Eicbard Wood, William Y. McKean, Richard Yaux,

Isaac C. Martindale.

Councilor for two years ^ vice Aubrey H. Smith, deceased.

William P. Tatliam.

The report of the Finance Committee was presented, and

the appropriations for the year ending November 30, 1892,

passed.

Nominations for Librarian being in order, Dr. Morris re-

nominated Mr. Henry Phillips, Jr., and Prof. Cope nominated

Mr. B. S, Lyman, and the nominations were closed.

Pending nomination for membership 1282 and new nomina-

tion 1233 were read.

Prof Cope offered for the Transactions a paper entitled " A
Synopsis of the species Tied, genus Cnemidophorus."

On motion, the paper was referred to a Committee, to be

appointed by the President at his leisure.*

Prof Cope presented for the Proceedings a paper by Prof

George Baur (of Worcester, Mass.), on the " Taxonomy of the

genus Emys, C. Dumeril."

Curator Morris exhibited a variety of objects from the

cabinets of the Society.

Dr. Cope suggested that when a paper is presented through

a member of the Society for publication, in case of its non-

acceptance, it should be returned to the member offering the

same, and not sent to its author.

And the Society was adjourned by the President.

The President subsequently appointed as such Committee, Drs. Ryder, Jayne and
Sharp.
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The Temperate and Alpine Floras of the Oiant Volcanoes of Mexico.

(Being a Report from the Committee on tJie Michaux Legacy.)

By Prof. Angelo Heilprin.

(Read before iTie American Philosophical Society, January 15, 189S.)

Hcm^ley, in the fourth volume of his report on the botany of Mexico

nd Central America, enumerates 130 species of flowering plants, exclu-

sive of sedges and grasses.which reach or pass beyond the 10,000-foot line

on the slopes of the four principal volcanoes of the Mexican Republic

—

Orizaba, Popocatepetl, Ixtaccihuatl and the Nevado de Toluca.* This

enumeration is based mainly upon the data found on the labels of the

various collections illustrating the region, and omits passing citations; it

is thus, necessarily, to an extent incomplete, but yet it is an admirable

survey of the general features of this upper flora. To Hemsley's list the

following species enumerated by Liebmann as occurring on Orizaba can,

I think, be safely added.f although possibly a few of the species require

redetermination before Iheir position or synonymy can be satisfactorily

established.
FEET.

Ranunculus Hookeri 10,000

Itanunculus Uaveanus 10,000

Cerastium sp.? 14,000

Arenaria decussata 10,000

Arenaria leptophylla? 12,000

Oxalis latifolia 10,000

Trifolium amabile. . . 10,000

Lupinus leptophyllus 10,000

Fragaria Mexicana 10,000

Potentllla sp.? 14,000

Alchemilla venusta 10,000

Alchemilla vulcanica 10,000

Alchemilla hirsuta 10,000

Echevcria mucronata . 10.000

Sedum sp.? ., 10,000

Kpllobium repens 10,000

Mentha sp.Y 10,000

(Jaum Hp.? 10,000

IMmpinella sp.? 10,000

Dauca montnnn 10,000

Ilydrocotylo MoxicaHu 10,000

Kryngium tp.? 14,000

• " A Hpcflmcn of tlic Mcmnlnlii Klom of Houlh Mexico and Central America—
llloloKliiCcnlriill-Atncrtcanit," " llotnny." tv, pp. 282-2VH, 18H7.

t VrscH«tlf>ii ilf« I'lkn von Orlutlw," IManiBchc ZcUung. 1844 ; iilso translated and
brltlgvtl 111 Uonutloy's I(cpurt,lv, pp. U&-1&0.
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FEET.

Sesseli sp.? 12,000

(Eaanlhe sp.? 12,000

Viburnum sp.? 10,000

Cornus sp.? 10,000

Steviti arbutlfolia 12,000

Erigeron scaposus (Aster rivularis) 10,000

Bidens sp.? 10,000

Dahlia variabilis 10,000

Chrysanthemum (?) sagetum 10,000

Cnicus Jorullensls 10,000

Hieracium abscissum 10,000

Tagetes clandestlna 10,000

Baccharls Jalapensis 10,000

Dlodla sp.? • 10,000

Gaultheria procumbens 10,000

Pernettya (Gaultheria) clllata 14,000

Phacelia sp.? 14,000

Solanum stolonlferum 10,000

Lamourouxla Jalapensis 9,500

Pingulcula sp.? 10,000

Oastilleja integrifolia 10,000

Castilleja scorzonerlfolla 10,000

Castilleja sp.? 14,000

Verbena pulchella 10,000

Prunella vulgaris 10,000

Plantago Mexlcana 10,000

Juniperus Mexlcana 14.000

Govenia speciosa 9,500

Splranthes sp.? 10.000

Seraplas sp.? 10,000

Tlgrklia pavonia 10,000

Tillandsia sp.? 10.000

Bomarea hirtella 10,000

Agave sp.? 10,000

The approximate elevations as recorded by Liebmann are, with little

doubt, given in French feet. This placing does not materially alter the

positions of the plants in question. To Liebmann's list I would add the

following, obtained by myself and my associates during a recent explora-

tion of the Mexican volcanoes (1890):

FEET.

Echeveriagibbiflora? (orE. secunda?) on Ixtaccihuatl 14,200

(Enothera tetraptera on Ixtaccihuatl and Popo-

catepetl .11 ,000-11,500

Symphoricarpus microphyllus on Popocatepetl 10,500

Lonicera filosa on Popocatepetl 10,500
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Erigeron maximus on Popocatepetl 11,200

Baccharis concava on Popocatepetl 11,000

Gnaphalium oxyphyllum on Orizaba 13,500

Senecio salignus on Ixtaccihuatl 13,200

Arbutus spinulosus on Popocatepetl 10,500

Alnus castanfefolia on Popocatepetl. 10,500

Draba aretoides (?) on Ixtaccihuatl 13,200

A number of other plants, such as Habenaria prasina, Platanthera

nubigena, P. longifolia, Malaxis gracilis (among orchids), have been

cited by Martens and Galeolti from the peak of Orizaba, so that the total

list is brought close up to 200 species. I have in the table that follows

appended the approximate elevations at which the plants occur, relying

largely upon the data furuished by Hemsley. The letters that precede

the names of the species have reference to the special mountain peak

upon which the plants were found : O. , Orizaba ; P., Popocatepetl ; I.,

Ixtaccihuatl, and T., Nevado de Toluca. The author wishes in this con-

nection to express his indebtedness for various forms of assistance to

Messrs. Thomas Meehan, John H. Redfield, Isaac Burk and Witmer
Stone, members of the Academy of Natural Sciences.

To 10,000 10-12,000 12-13,000 13-13,000

FEET. FEET. FEET. FEET.

O. Ranunculus geoldes 9-12,000

O. R. Peruvianus 12,500

O. R. Hookeri 10,000

O. R. Uaveanus 10,000

O. R. sp.? 14,000

O.

o.

o.

p.

T.

I.

O.

O.

T. Erysimum macradenium.

.

12-13,000

O. Viola cUiaU . 10,000

O. •' 8p.? 14,000

T. Ceraatium andinum 13,000

Nasturtium impatiens ....
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T.

P.

O.

O.

o.

T.

O.

T.

O.

O.

P.

T.

O.

P.

T.

I.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

o.

o.

p.

T.

O.

O.

I.

O.

P.

I.

O.

O.

P.

o.

To 10,000

FEET.

Arenaria bryoides

" leptophylla? . .

.

Colobanthus Quitensis. . .

.

Oxalis latifolia 10,000

Geranium potentillsefoliutn 9-10,000

Trlfolium araabile 10,000

Lupinus bimaculatus ..'...

elegaiis 9-10,000

glabellas 9-10,000
" Mexicanus
" montanus 9-10,000
" vaginatus
<< ><

• < <<

leptophyllus 10.000

Fragarla Mexicana 10,000

Spiraea discolor

Rubus trilobus 10,000

Potenlilla raiiunculoides.

.

" Richardii

sp.?

Alchemilla orbiculata
" Sibbaldise folia.

" venusta 10,000

tripartita 10.000
" vulcanica 10,000
" hirsuta 10,000

Acffina elongata

Heuchera Orizabensls

Ribes Jorullensis

Echeveria mucronata 10,000

gibbiflora? (E.

flecunda?)

Sedum sp.? 10,000

CEtiotliera tetraptera
(< it

Epilobiura repens 10.000

Mentha sp.? 10.000

Fuchsia microphylla 10.000
" mixta 10,000

10-12,000

FEET.

11,500

12,000

12,500

12,000

10-11,000

12-13,000

FEET.

13-15,000

FEET.

14-15,000

12,000

12,000

12,000

12.000

10-12,000

12,000

12,000

9-12,000

10-12,000

10-12,000

11-12,000

11-12,000

12.500

14,000

11-12,500

14.000

13.500

14.200



Heilprin.] 8

o.

o.

o.

o.

o.

o.

o.

o.

T.

o.

o.

o.

o.

o.

o.

o.

p.

p.

o.

o.

o.

o.

p.

I.

o.

o.

o.

o.

o.

o.

o.

I.

o.

o.

o.

p.

o.

p.

o.

I

( ).

V.

To 10,000 10-12,000 12-13,000

FEET. FEET. FEET.

Gaura sp.? 10,000

Lopezia hirsuta 10,000

Microsechiam ruderale . . . 9-10,000

Pimplnella sp.? 10,000

Dancus montana 10,000

Hydrocotyle Mexicana . . . 10,000

Eryngium eymosum 8-10,000

protaeflorum ... 12, 000

Tauschia Coulteri 10,500

Sesseli sp.? 12,000

(Enanthe sp.? 12,000

Ottoa oenanthoides 12,000

Peucedanum Tolucense .

.

12,500

Viburnum sp.? 10,000

Cornus sp.? 10,000

Abelia floribunda 10,000

Symphoricarpus micro-
phyllus 10,500

Lonicera filosa 10,500

Galium gemraiflorum .. .. 10,000

Didymaea Mexicana 10,000

Ageratum adscendens.... 10-11,500

" arbutifolium .

.

11,000

Stevia monardiffifolia 8-12.000

" arbutifolia 13,000

Eupatorium adcnoclia;tum 8-10,000
" grandidenta-

tum 10,000

Orlzabne 10-11,000

Haplopappus stoloniferus 8-12,000

Chionoloeaa lavandulacea.

[Jan. 15,

13-15,000

FEET.

13,500

13,200

Gnnphiillum oxyphyllum.

8aba/.ta surmcntosa 0-1 1,000

Achillea millefolium 10,000

Haccharis coacava 11,000

Erigoron scAposus 10,000

" maximus 11,200

Senecio chrysactii 12-13,000

olmloldcs

<JiiI«'0tlii 11,500

12,500-15,000

13,200

14,000

18,200

14,000
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O.

O.

o.

o.

o.

o.

T.

I.

O.

O.

O.

T.

O.

O.

P.

O.

O.

O.

O.

O.

O.

O.

O.

o.

p.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

p.

o.

I.

o.

To 10,000
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To 10,000 10-12,000

FEET. FEET.

O. Solanum verrucosum ....

O. " stoloniferum?. .. 10,030

O. Saracha umbellata 10,000

O. Lamourouxia Jalapensis. . 9,500

O. Pinguicula sp.? 10,000

O. Calceolaria Mexicana 10,000

O. Pentstemon gentiauoides .

O. Mimulus glabratus

O. " Orizabse

O. Veronica serpyllifolia

O. Castilleja lithospermoides.

O. " pectinata

O. " Tolucensis
rp l< l€

O. " integrifolia 10,000

O. " scorzonerifolia . . 10,000

O. Pedicularia Orizabse

O. Verbena teucrifolia

O. " pulchella 10,000

O. Salvia biserrata

O. Scutellaria ccerulea 9-10,000

O. Stachys repens

O. Prunella vulgaris 10,000

O. Plantago Mexicana 10,000

O. Peperomia Lindeniana 10,000

O. Persea Orizaba;

O. Arcenthobium campylopo-

dum
O. " cryptopo-

duin

O. " oxycedri .

.

O. Euphorbia Orizabso 8-10,000

0. Urtica chamaulryoides 10,000

O. " spiralis 10.000

O. Pllea vulcanlca 10,000

O. Pariclaria Pennsylvanica . 10,000

O. Alnus acuminata 7-10,000

O. " JoruUensiH

P. " catUnirolia—
O. Quercns floooosa 8-10,000

O. " glabresceos 8-10.000

O. •• Orizaba 8-10.000

O. " rollcnlata S-IO.OOO

0. Balis caoa .

10-13.000

9-13,000

10-12,000

13,000

10-12,000

13,000

10,500

9-10,500

9-11,000

7-10,500

10-11,000

10-11,000

13,000

12-13,003

FEET.

[Jan. 15,

13-15,003

FEET.

13-13,500

12,000

10,500

11-13,000

14,000

13,300

14,300
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To 10,000 10-12,oro 12-13,000 13-15,000
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laxuriant forests of the eastern ticrra caliente, it presents an unbroken

botanical front to the line of perpetual snow, 15,000 feet above the sea, and

thus exhibits in beautiful sequence the different vegetal zones wiiicli

climate raore particularly has marked out. There is probably no other

mountain in the world which so thoroughly presents the essentials of a

study of mountain floras as Orizaba ; the luxuriance of growtli at its base,

the high level to which the forest zone attains, and the isolation, due to

volcanic structure, of the peak itself, are the specially distinguishing fea-

tures of this summit. So far as the temperate and alpine floras of the other

giant mountains of Mexico are concerned—Popocatepetl, Ixtaccihuatl and

the Xevado de Toluca—there is no question that they are very closely

related to the similar floras of the Star Mountain, as indeed it would
naturally be expected they would be. Of this correspondence I have

satisfled mj'self through a personal examination of the floras in situ; un-

fortunately, the conditions attending the ascent of these mountains were

such as to prevent us from making more than "sample" collections, but

they illustrate in a broad way the general features of the vegetation. All

four summits rise from the table land through a zone of pine forest. On
the western slope of Orizaba, or towards the town of San Andres Chalchi-

comula, we found the pines, with Piiivs Montezumm (var. macrophylla—
the common long-leaved species), P. Teocote and P. pseudostrobus, to

begin as a distinct zone, at an elevation of some 9000 feet, occupying

nearly the same position on the western slopes of Popocatepetl and

Toluca ; on Ixtaccihuatl the line descends approximately 500 feet lower.

There can be little question, it appears to me, that the limitation down-

ward in these special cases is not so much dependent upon climatic con-

ditions as it is upon certain physical peculiarities of the surroundings and

the artificial means that have been resorted to for the removal of the

native growth. The vast accumulation of ash and dust-sand which

to-day envelopes the plateau base of the mountain, deposited as a disinte-

gration downwash from above or as a wind sediment from below, lends

it«elf at best lo the development of but a scant vegetation ; large areas are

wholly barren, while others are redeemed only by a withered and scattered

growth of grass and insignificant herbs. Over these lower areas trees are

but distant ornaments. Tliat this limitation of 900O feet is not the actual

or natural boundary of the pine zone is shown by the condition of the

eMtem face of the mountain, which descends from the plateau, or by the

face of the plateau itself. Thus, on the hills about the town of Orizaba,

at an elevation of some 4800 feet, wo observed Pinus pseudoHtrobiiH—a form

closely rclulvd to P. MontMama, and also entering into the composition of

the lower pIno woods of the Cillaltopotl—growing in great profusion ; and

on the steep southern face of the plateau descending to the volcano of

JoruHo, we followed Pinn$ MoidetunuK or P. occidentnlis to the level of

4000 fcfl, or perhaps even lower—far below the upper level whicli the

palniN attain in certain imrtH of Mexico.*

• W«o>«onrv(liip«liiir(U>-Uko ftimi, prulmbly a Krahoa, growiug ulMindiuuly on tho
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The extended vertical distribution of tlie pines is very remarkable, not

less so than the abrupt limitation southwards of the genus. If the identi-

fication of the common form of British Honduras and of Cuba (Ptnu8

Cubensis) with P. Moiitezumm {P. occidentalis) be considered correct—for

wliich, however, there appears to be considerable doubt—and similarly,

the identification of this last with the species (or one of the species) grow-

ing in the upper vegetal zone of Orizaba, etc., then the range of a single

species is made coincident with that of the entire genus—indeed, so far as

the western hemisphere is concerned, with that of the entire family or

tribe. Nor is there, probably, another instance known of a perennial

having an equivalent range of 14,000 feet, or upwards of two and a half

miles.* Humboldt places the lower limit of P. Montezuma in Mexico

at 4092 feet (at very nearly the position in which I found it below Buena
Vista on the road connecting Ario de Hosales with the hacienda of La
Playa, base of Jorullo), and its upper limit, as determined by him on the

Cofre di Perote, at 12,986 feet.f Liebmann places the upper limit, on the

northwestern side of the Peak of Orizaba, still higher, or at about 14,000

feet. J I am not certain that we observed, whether on Orizaba, Popo-

catepetl, or Ixlaccihuatl, the common "long-leaved Mexican pine" at

anything like this elevation ; certain it is Ihit while this species enters,

with the P. Teocote and P. pseudostrohus, very largely into the formation

of the lower pine woods of the mountains in question, at elevations of from

9000 to 11,000 feet or thereabouts, it is distinctly succeeded in the upper

zone by the very common short-leaved form (Pinui Ayacahuite) and P.

Hartwegii. That these various forms have been repeatedly interchanged

by botanists and travelers is positive ; nor, indeed, in the present

uncertainty regarding the species of Mexican pines, would it be safe to

assert that all these species are really distinct. AVe also found the upper

limit of the pines on Orizaba to be close on the 14,000-foot line, but on the

adjacent Sierra Negra, which faces the peak of Orizaba on the south,

the tree line appears to rise fully two or three hundred feet higher.

As Liebmann observes, the trees become in a measure dwarfed, though

never shrubby or prostrate. At an elevation of 13,200 feet, where they

limestone mountains west of Yautepec (on the ridge separating that town from Cuerna-

vaca), at an altitude of C600 feet ; the same species appears still higher, 7000-"oOO feet, on
the similar calcareous soil of the region al>out (norlli of) Tehuaeau. At both localities the

palm, together with the Vizuaga ( Vizna;)a mammiUarig) , and tlie organ cactus, forms the

predominant feature of the vegetation ; the stem rises to some 30-35 feet. Liebmann
states that Corypha and Chtunicrops are lK)th found on the higlilands of Mexico at an
elevation of 8000 feet. Hemsley is probably correct in referring one of these forms to

Brahea ; the other may be a Chamaedorea, but it .seems to me more lilcely to be a true

Sabal. Drude has, perhaps, doubted the accuracy of Liebmann's observations, since he

makes no mention of any Mexican palm rising above 5000 feet ("Die Geographische

Verbreitung der Palmen," In " Petermann's Mittheihingen," 1878: "Haudbuch der

Pflauy-engeographie," 1890).

*The Oregon pine or Douglas fir {P^cudotsuga Douglasii) extends its habitat from the

sea level on the Pacific coast to an elevation of nearly 10,000 feet in Colorado.

t " Views of Nature," Bohn's edition, p. 315.

I If French feet, then more nearly 15,000 feet.
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Still formed groves or thickets, they rose to a height of certainly not less

than 30-40 feet. Roezl, as quoted hy De Candolle (Parlatore, in the "Pro-

dromus," xvi, ii, p. 400), and Hemsley give, it appears to me, too great

an elevation for the pines on Popocatepetl and Ixtaccihuatl, 13-14,000

feet ; the first figure more nearly represents the true limitation. Felix

and Lenk * delimit the zone on Popocatepetl at about 250 feet above the

ranch of Tlaraacas, or, according to their statement, at almost exactly

13,000 feet ; my own observations place the line somewhat higher, 13,160

feetf—or about 100 feet lower than the point where we met with the last

pines on Ixtaccihuatl.

At no other point on the earth's surface do the pines attain such an

extreme elevation as on the Mexican volcanoes ; indeed, if we except the

Juniperus fcetidissima found by Thomson in the Spiti Valley, Hima-

layas, at an altitude of 15,000 feet, the entire group of the Coniferje

almost everywhere falls far below this line. Barring exceptional cases,

the uppermost trees on the Himalaya, as in north temperate regions

generally, are conifers, but these virtually cease at an elevation of some
12,000 feet,^ although flowering plants continue for still 7000 feet higher.

On Mt. Ararat, according to Drude, tl)e uppermost trees are birches,

poplars and willows, and not conifers, § the tree line on the northwestern

face of that mountain being situated somewhat below 8400 feet. On the

extinct volcanic summit of the San Francisco mountain (Northcentral

Arizona, lat. 35C> 20'), with an elevation of 13,794 feet. Hart Merriam

found the timber line at approximately 11,500 leet, marked by tlie disap-

pearance of the fox-tail pine (Pinus aristata) &nd Engelmann's spruce

{Picea Engelmanni). A somewhat higher level is, perhaps, reached by

the balsam {Abies subalpina) in Colorado—12,000 feet.
||

The iK)int of most interest that suggests itself in connection with the

distribution of the .Me.\ic;in pines is the distinctness of the forms from those

occurring in the region lying to the north. With barely an exception "l

all the 8i)ecie8 occurring on the lofty volcanoes are endemic to the Alexi-

can (Cuntrali-American) region, and are consequently not found in the

pine tracts of the Rocky Mountain system. In view of the longitudinal

•"Beltrilge zur Geologic and Palilontulogie der Rcpublik Mexico." p. 20, 1S90.

t It !• intamting to note In this conni'ction tiiat Von Gerolt, wlio made the ascent of

I'o|iocatc|)eil in 1833, places the limit i\f trffdation on that mountain at V2fil\ (Knglish)

feet, not including "a momy plant, Aramria biyndcn, which is occasionally fomid some
hundrc<l feel higher." Egloflktein, "(Jeology and Physical Get)grai)hy of Mexico,"
\MA, p. 2&.

I HchlagintMrcit ol>iicn'e<l the last groups or " woods " of these trees at an elevation of

II,WO fcfl, although cultivated H|>ccimouH of IHypidM Kuplimtim, grown in the gardens
of the nionaatcry of MAngnang, were found nearly 2000 feet higher, at 13,4(°iO feel

("Hit<ung«t>vr. tlUnch. Akad," 1N06, I. p. 2;)s). This investigator places the limit of

i'haneniganiBou the (iunahaukar IVak (lat. .iio 2;i', long. S0'> IH') at 1<.),2.'<7 feci (op. cit.,

IM7, p. M6; alio in " RenulUofa 8<>ieniillc Mimion to India and High Asia").

{ " llandhucli dor I'flniiwngcographlc," p. 402.

I <: M Hargrnl. *' Tliv Wood* of the United Hiatoa." p. 182, 1886.

Y I'imua ermbnMrt ranges into the H<inla C'atnlinn mountains of Arizona (:M)0 feet

•Urvalloii).
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direction of these mountains and the fact that they are continued by a

plateau system of elevations of from 6000-8000 feet into the very heart of

the volcanic area, this circumstance appears a little remarkable ; its

explanation is possibly to be sought in the same series of conditions which
have determined the endemic character of the alpine flora generally of

the Mexican and South American summits. In the case of such hardy

perennials as the pines, however, it is more difficult to account for the

anomaly than in that of the seemingly much more pliable herbaceous

plants, which are commonly assumed to lend themselves more readily

to changes or modifications as the result of alterations in the physical

conditions of their surroundings. The comparatively recent origin of

the Mexican volcanoes proves that the floras which they carry must be of

equally recent date ; it follows, therefore, as a corollary that if the com-
ponents of these floras are derivatives from preexisting floras still extant,

such modifications of structure as they have undergone must have been
rapid in their formation—more rapid, probably, than is generally allowed

for modifications of this kind. Can it, perhaps, be assumed that the

special chaiacteristics and conditions which belong to elevated volcanic

cones are conducive to rapid change? It is true that not all the volcanic

summits of Mexico are of equivalent age, and it can probably be assumed
that some are of even considerably greater age than others (although

possibly belonging to the same period of geological time); thus the

worn-ofT and effaced summit of the Ixtaccihuatl, without doubt, long

antedates such perfect cones as Orizaba and Popocatepetl; and the

serrated ridges of the Ajusco, or their continuations, bear a similar rela-

tion to the series of more or less perfect cones and bosses which are

distributed over the plateau north of the line occupied by them. Possibly

the existing flora was first developed on such ancient slopes, whence by a

gradual transference it gained the position which it now holds (largely

modified and altered in form).

It must be admitted, however, that our knowledge on these p >int9 is

still so limited that it can scarcely originate more than speculation or

surmise ; it no more explains the present problem than it answers the

question: Why are the pines limited to the northern hemisphere—or

more definitely, why the North American pines cease so abruptly in

Nicaragua ? What are the special conditions which prevent them from
spreading further southward, and why is the upper zone of the Andes
destitute of these trees? Indeed, the endemic character of the Mexican
conifers and the absence of their immediate representative in South

America might suggest to some an origination wholly independent of a

true North American stock—an origins) tion suggestive of a former Atlantis.

The presence of pines in some of the West Indian islands—Cuba, Jamaica,

Santo Domingo, and again in the Canary Islands*—might, moreover, be

taken in evidence of a trans-Atlantic land connection having actually

* Pinus Canariensis, the last of the three-leaved pines from the western region of the

Old World.
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existed at a comparatively modern period. Botanists have, indeed, long

since pointed out the relation existing between the modern coniferous

flora of North America and the equivalent Miocene flora of Europe—

a

relationship which might almost be considered an equivalency—and have

even hinted at the possible derivation of the one from the other.*

The singular distribution of the pines makes it certain that neither their

vertical nor their horizontal (or longitudinal) range is determined by con-

ditions of temperature alone, or, perhaps, even primarily. Humboldt
has plainly stated this fact :

" This absence from the southern hemisphere

of the true Abietinea?, of the Juniperineae, Cupressinese and all the Taxo-

dineie, as likewise of the Torreya, of the Salisburia adiantifolia, and of

the Cephalotaxus among the Taxinea\ vividly reminds us of the enig-

matical and still obscure conditions which determined the original

distribution of vegetable forms. This distribution can by no means be

satisfactorily explained, either by the similarity or diversity of the soil, by
thermal relations, or by meteorological conditions." f Mr. Thomas
Meehan lias repeatedly insisted that the timber line on mountains is not

essentially a fixture determined by climate, but depending more par-

ticularly upon special topographic features of the surroundings—the

character of the soil, amount of downwash, exposure to storms, etc. The
critical comparison of different timber lines, taken in conjunction with ver-

tical distribution, shows that this contention is at least largely true. The
abrupt termination of the forest on some of our mountain heights,whether

high or low—as for example on the Rocky Mountains or on Mt. Katahdin

—and the continuance of trees of still noble proportions practically to

the very limits of disappearance, point very strongly to this conclusion,

a conclusion which is further supported by the reappearance in many
places (of the same region) of the identical forest in positions considerably

more elevated (and presumably mucli better adapted to a special devel-

opment). The irregular height to which the "Waldregion " attains on

the Alps and on other mountains of Southcentral Europe is certainly

attributable at least as much to topographic (physiographic) as to climatic

conditions. Thus, on the main body of the Central Alps (4(30-470 N.

lat.). the limit of trees is found at approximately 6400 feet ; in the

Southern Alps of Dauphiu<5 (45° N. lat.), at 8200 feet (in places

only 5550 feel); on the Illyrian Alps, of Karst, Austria (40° N. lat.), at

BOOO feet, and on the Dinarie Alps of Bosnia (41© n. lat.), at naOO feet.

So. again, on the Jura mountains, in lat. 47°, this limit is reached at 4000

feet, whereas on the Altai, in lat. 50^, it rises nearly 1500 feet higher,

or to 6<0U fcot. X

The limitation to height of herbaceous plants parallels the history

presented by trees. It Is generally assumed iu their case that the line of

Ulldebrand, " Dl« Vorbnjltunji dcr ConirortMi," " Verhamll. d. natur. Vorolncs der

pTMH. Rhetolaad* uiid WcitplmlciiN," xvlli, |>. 377. IHOI.

t "PbjrsiognOBljror fUnti," in " Vlcwv ofNHturv,"
i>. 821, Bohu edition, 1800.

; Orlwlwch. " V«f«Utk>D dtr Erdo," I, pp. IHOrt k^., 18M.
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perpetual snow is the determinant of absolute or greatest elevation, but

this is not strictly the case. Thus, it is well known that in the Swiss

Alps phanerogamic plants are found nearly 2700 feet above the snow line
;

the beautiful mountain pink (Silene acaulis) has been met with at an

elevation of 11,383 feet,* and Androsace glacialis, a prlmulaceous plant,

at 11,406 feet, on the Piz Linard (Grisons). Indeed, Ileer has determined

not less than a hundred species (or approximately that number) of flow-

ering plants (representing twenty-three families) as growing on the

Rhajtic Alps above the snow line (9060 feet), and Martins has recorded

twenty-four species from the Grands Mulcts, Mont Blanc, on elevations

ranging from 10,540 to 11,300 feet.f

So lar as the Mexican summits are concerned, I think it may be safely

asserted that the tree or timber line is not an absolute one ; in other words

it is not one which is determined by the natural conditions of growth of

the plant itself, but rather it is dependent upon purely locjil causes. It

is scarcely conceivable, for example, that on Orazaba, where at an eleva-

tion of upwards of 13,200 feet the trees were still 30-40 feet in height,

an additional 500-600 feet should so materially alter favorable (climatic)

conditions of growth into unfavorable ones as to produce extermination ;

indeed, we must assume that tliis change is even much more rapid, for at

the very verge of the timber line the pines, although necessarily harboring

a considerable number of small specimens, still easily measured 20-30

feet. This condition we found repeated on Popocatepetl and Ixtaccihuatl,

most markedly, perhaps, on the latter mountain ; I am positive that some
of the uppermost pines here, very close to the disappearing line, were not

less than 40-50 feet high, if not higher. Again, on Popocatepetl, as has

already been remarked, the timber line ceases a litlle above 13,100 feet,

the trees themselves being of rather inconsiderable height. On an equiv-

alent height on a spur of the Sierra Tlamacas,J however, the pines are

still noble foresters, and on the Sierra Tlamacas itself, off in the direction

of Ixtaccihuatl, they rise to elevations several hundred feet higher.

There is little doubt in my mind that the actual limitation on the summits

here referred to is mainly determined by such physiographic conditions

as steepness of slope, down wash of soil, exposure to the cold waters of

melting snows, storms, etc. How much higher, under more favorable

conditions, the tree line might have attained, I am unable to say ; but it

is interesting to note that such as it is, it is virtually the most elevated tree

line in the world. §

* Humboldt, " Views of Nature," p. 318. I met with this plant (summer of 1891) in

various parts of Greenland, between lat. 09° and 77° 40', growing from the sea-level to

an elevation of 1500-2000 feet.

tOrisebach, op. eit., i, p. 167.

I Crossed just before reaching the ranch of Tlamacas.

§ This statement, perliaps, requires modification. Poppig, from manuscript data sub-

mitted to him by Engineer Beujamin Scott, asserts ("Reise in Chile, Peru and auf dem
Amazonenstronie," ii, p. 80) that on the Peruvian Andes, near the hamlets of Huaylillas

de Potosiand Uchusuma, treelets of (?) Polylepui racemoaa are found at elevations of 15,863

PUOC. AMER. PHILOS. SOC. XXX. 137. C. PRINTED MARCH 1, 1892.
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In the north temperate regions the limber line, where marked by the

disappearance of conifers at all, seems to characterize indiscriminately

the zone either of pines or firs (spruces)
;
probably in the greater number

of instances the latter are the most far-reaching trees. In the Harz

mountains, the Riesengebirge, the Bohmerwald, the Jura mountains, and

in many parts of the Alps, Carpathians and Pyrenees the flrs are the

delimiting zone of forest ; but again, in other parts of the Alps and Pyre-

nees, in the Tatra (Central Carpathians), the Altai, and on many of the

mountain crests of the Mediterranean region, the pines (notably Pinus

cembrd) considerably overtop the firs, even if they do not form that dis-

tinct vegetal zone which is constituted by the latter. In North America,

perhaps even more than in Eurasia, do the firs' constitute the upper-

most coniferal zone, a zone which is so eminently defined on the higher

elevations ( f the Appalachian system of mountains (White mountains,

Black mountains of North Carolina). In the Rocliy mountains the pines

and firs both attain the timber line, but the latter predominate by far as a

zone-making element ; indeed, on many of the more elevated summits

the pines only sporadically mingle in with firs. It is the more interesting,

therefore, to find that ou the still higher summits of Mexico the reverse

order obtains. The zone of firs (consisting of Abies religiosa), as I had

occasion to observe on Orizaba, Popocatepetl, Ixtaccihuatl and tlie Nevado

de Toluca, virtually ceases at about 11,500-13,000 feet,* or two thousand

ftnd 15,91& feet, or nearly 150 feet higher than the Saxffraga BonssingauUi, from the slopes

of Chimborazo,which Humboldt considered to be " the higiiest growing phanerogamic
plant in the world" ("Views of Nature," p. 234). Again, Humboldt himself observed

occasional specimens of tree-like Verbesina on Pichincha at an elevation of nearly 14,400

feet (" Kleinere Schriflen," p. 57). It seems likely that tlie measurements of altitude in

both of these cases are given too high a value ; at any rate, the more recent surveys of the

Andean summits have, in nearly all cases, tended to diminish rather tlian to increase

the formerly accepted measurements. Raimondy reports Sambueus Peruviana and
flolyUptn racemota from an elevation of 14,390 feet ou the Peruvian Andes ; l\>lylepi8

tommttJla was observed by Wcddell at 14,710 feet, and P. laniKjinosa, by Jameson, ou
CbimlM)nueo, at 13,%o feet. Most of these upper trees are dwarfed, scarcely attaining

more ilian a few feet in height, and, indeed, the actual timber line falls considerably

below the elevations here given. Humboldt makes the interesting observation that in

the rPKlon alwut Quito trees 45-CO feet in height are rarely met with above some 8800

fret. At (.'hicitt, on the Peruvian Andes (13° degrees south of the Kiniator), at an eleva-

tion of 12,'JOO feet, Ball observinl but a single tree, Satiibitcus Pcniruuta, a form closely

related lo the common black elder of Europe (" Notes of a Naturalist in South America,"

p. 101, I8.H7). In remarkable contrast to these ca-ses of special elevation is the condition

of the forvm vegetution on Killma 'Njaro, on approximately the third degree of south

latitude. Aci<ording to Dr. Hans .Meyer, the "average limit of the forest belt is about
ti600, the extreme limit lm|KNicd by the climutlc conditions being some six or seven hun-
dred foft higher" ("Acnmit Kiut African Glaciers," p. 132. 18UI); phanerogamic plaut-s are,

bowerer. found on the Mmo mountain up to ir),t'.>o feet (o/i ('l^, p. Ku). IntheSunda
laiands (Java, Uumatra, Borneo), which lie almost under the K<iualor, as is well known,
th« Umber line alao falls below I0,000 feet, although Individual mountain simimiu rise

auOOaod aaoo Aral hlghor.

*We met with the laat ipniOM on Ixtaccihuatl at approximately ll,r>00 feet; the

loweK were (bund at kbnut 0300 feet, or very nearly 1000 feet lower than we observed

Ui«m on Uie peak of OrlMb*. I have no doubt that the species In question is found at
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feet below the line of the pines, and yet more below that of the last

junipers.*

We observed the last specimens of this genus (Janiperus tetragona)

covering the bare rocks of Orizaba at some little distance beyond the

actual tree line. It is not always easy to determine just what are the

causes which operate towards establishing and regulating the succession

of special vegetal zones on mountain slopes any more than it is possible,

in our present knowledge, to explain the anomalies of succession on the

horizontal plain stretching towards the Pole. The law of parallelism in

horizontal and vertical succession, which Humboldt first formulated, and

which was founded on the perception of climatic influences almost alone,

while it touches the broader aspects of the problem, does not essentially

explain the detail ; nor can it be said that the modification of this law,

defined by an excess or decrease of solar illuminaiion, the horizon-

tality or verticality of the solar rays, etc. (as elaborated by Wahlen-
berg, Grisebach and others), any more explains the spe(;ial contra-

dictory features of this distribution. Preoccupation or first possession of

a region by a special group of plants has doubtless much to do with the

problem; it is an important factor towards determining supremacy, and

must, therefore, largely regulate the outcome from a competitive struggle

for existence.

The oaks of the Mexican volcanoes occupy the lower pine belt, ranging

to about 10,000 feet. We obtained three species on Orizaba

—

Quercua

reticulata, Q. Orizabce, and a third form which we have not yet been able

to identify. Above 8000 feet tliey are comparatively rare and no longer

form forests, such as are to be met with in the lower region of 4000-6000

feet. In the more or less open dustcountry below the pines

—

i. e., below

where the pines appear on the western slope of Orizaba, about 9000 feet

—

they are still fairly abundant, forming groves and copses, but once enter-

ing tlie pines they appear only as stragglers. The same condition prevails

on Popocatepetl and Ixtaccihuatl. Associated with the oaks are one or

more species of alder, Alnus JoruUensis and A. castanifolia ; we found

the former a tree of some 15-30 feet height, extending up to 13,000 feet or

more. The second form, which is now generally looked upon only as a

variety of A. JoruUensis, and which we found on Popocatepetl at an

elevation of about 11,000 feet, is a member of the flora of the Peruvian

Andes—one of the very few plants which are common to the two regions.

As regards the non-arboreal vegetation of the Mexican summits, the

list of species given at the beginning of this paper sulflciently illustrates

a very much lower altitude than where we actually observed it ; indeed, it appears that

Humboldt and Boupland met with it not far from the forest of Chilpauzingo, south of

the Mexican plateau, at an elevation of barely more than 4000 feet.

* It is true that Schlede mentions the tree as rising to the timber line on Orizaba

(Parlatore, in De Candolle's " Prodromus"), but I believe the statement to be erroneous.

Galeotll's observations, which accord almost exactly with my own, place its limit at

some 12,200 feet. Hemsley, on the other hand, reduces the elevation to 10,500 feet, a

flgure which is 1500 feet too low.
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its character. A few remarks from personal observation may not, how-

ever, be amiss. "We found the most varied flora

—

i. e., in the region above

8000 feet—on Popocatepetl, and it was here, too, that the vegetation

presented itself in its most luxuriant aspect.* Taking the physiognomy

of the four summits into one general consideration, it may be said that

the most noticeable or distinctive plants are two or more species of Senecio

and a lupine (Lupinus vaginatiis). The yellow flowers of the former and

the blue of the latter were au ornament to the vegetation almost every-

where between 10,000 and 12,000 or 13,000 feet. Senecio chrysactis, a

graceful plant 3-4 feet in height, reaches the limit of pines on all four of

the loftiest summits, rising somewhat higher, seemingly, than <S. Oaleottii.

These yellow "asters," with the tall lupine, form a compact under-

growth to the upland pines, especially where the latter have been in one

way or another thinned into groves, leaving patches of open country in

their midst. In such localities the vegetation is trul}- luxuriant, and the

eye is charmed by the brilliancy of color which is everywhere manifest.

The horseman traverses a flowering prairie with his animal buried to its

flanks in the rank growth ; on Popocatepetl, more particularly, is this the

ease. Above 13,000 feet we found the greatest number of species in

flower on Ixtaccihuatl. Here, immediately about our night's camping

ground, at an elevation of approximately 13,200 feet, we found a veritable

garden. The ground was decked with a profusion of the blood-red

Ca»tiUeja Tolucensiv, the carmine Echeverria gibbijlora (or E. secunda ?) and

the* yellow Ageralum arbutifoUum, while from the rock-fissures protruded

tufts of Agplenium trichomanea (var. majits)—the only fern we were for-

tunate enough to secure for our collections—and partially concealed

masses of Chionolana lavandula, Pkacelia pimpinelloides, etc. The mois-

ture which here accumulates from the melting snows combines with a

favorable position and exposure to sunlight towards a specially luxuriant

growth. At the base of the boulder mass which marks the last stage in

the ascent of the Nevado de Toluca—consequently at an altitude of 14,200

feet—we found the ground similarly carpeted with flowers, noticeably so

with clumps of CuttiUeja Toluccnsis, but at this elevation the general

aspect of the region was far less cheerful and inviting than on Ixtacci-

huatl. There was little or no grass or moss, and the Castillejas and

Echeverrias merely occupied sand spots between the lichen-covered rock

debris. The last flowers to disappear on Ori/.aba, so far as our own obser-

vations extended, were tlic Cnstilleja, already mentioned, and a DrabaiD.
areloi(U$ or D. Popocatepetltniiia), both of \vhi(;li follow close to the snow
line, or very nearly to 15,000 feet— possibly (!ven above this point. The
lasl-numcd plant was also found on Popocatepetl and Ixtaccihuatl, but at

a somewhat lower level (13,000-13,200 feet).

* I harp nodoiiht thftt thociuttcrn race nf Orlnilm-tliu sldo from wliioli Molnniiiin

and (inti-otil tiia<li> their HuccntM— In much inoru |inillll(! In |iluiit lilV tlimi tlio oiio ttirnod

lowani* thi* dry and dumy (nlilvlaml (ilic nidi) of 8an AudrcH Chulclilcoiiuilii), wheiico

our tiarty aealod lh« uminU.
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Among the more distinctive vegetal features of the lower vohanic slopes

may be cited the dense bushes or thickets of Arbutus spinulosa and (the

rigid) Symphoricarpus microphyllus, which border the rough mule-ways for

long distances at (approximately) the 11,000 foot level, characterizing there

a partial zone of their own. We found the erlcaceous plants particularly

abundant on Popocatepetl. With them is associated the magnificent red-

flowering honeysuckle (Lonicera filom) , a stately plant 4-6 feet in height,

which is certainly one of the most attractive growths of the region. To
this zone succeeds a belt of composites, characterized by a special devel-

opment of Baccharis concaca and Erigeron maximus. It need hardly be

said that the zonal lines—if, indeed, they are really worthy of such char-

acterization—are not well differentiated ; the plants of different belts mix
In well with one another, so that everywhere there is considerable overlap.

Nor do the same plants always occupy the same positions on the different

mountains. Still, an approximation to zonal separation is to an extent

manifest, especially where the maximal development of any series of

plants is reached.

One of the most beautiful plants of the roadside, most abundant, per-

haps, between 11,000 and 12,000 feet, is a pink evening primrose (prob-

ably (Eaothera tetraptera) with flowers somewhat smaller than those of a

rose ; the plant can, indeed, be appropriately designated the "alpine

rose " of the Mexican mountains, as it is not unlike in general appearance

a wild rose, though provided with only four petals. Its showy blossoms

constitute one of the glories of the mountain roadways, but it is not

entirely absent from favored open spots of the lower regions. We met

with the phmt abundantly in the meadows about Patzcuaro, at an eleva-

tion barely exceeding 7000 feet. Here it was associated with Jussieua

repens, Cupliea proeumbens, Sisyrinchium micranthum (?), Baccharis con-

ferta, etc.

The preponderating element in the upper Mexican flora is made up of

forms which distinctly represent the temperate and Arctic regions, and

not of modifications (suited to a more rigorous climate) of the lower or

basal floras of the same region. This is the condition which is found to

characterize the high mountain floras of tropical regions generally, as

distinguished from those of temperate climes, and for reasons which hive

been well pointed out by Engler in his exhaustive treatment on the devel-

opment of the vegetable world.* Most of the Mexican plants occurring

above 10,000 feet, while they are to a very great extent congeneric with

the forms of temperate North America, are specifically almost wholly dis-

tinct. Indeed, the relationship with the plants of the much more distant

Andean summits, so far as the recurrence of identical specific forms is

concerned, appears to be considerably more intimate than it is with the

forms belonging to the north. The reason for this is to me at the present

time entirely conjectural.

* " Versuch einer Eutwickelungsgeschlchte der Pflanzenwelt," li, 1882.



90
Brtnton.]

^"^ [Jan- 15.

The following species are found on the Andean summits from New
Grenada to Peru or Bolivia :

Ranunculus Peruvianus.

Sisymbrium canescens.

Cerastium Andinum.

Arenaria alsinoides.

Colobanthus Quitensis.

Trifolium amabile.

Alchemilla orbiculata.

«* Sibbaldisefolia.

" tripartita.

" hirsuta.

Acsena elongata.

Ottoa oenanthoides.

Tauschia nudicaulis.

Lobelia nana.

Halenia elata.

Saracha umbellata.

Mimulus glabratus.

Veronica serpyllifolia.

Alnus acuminata.
" JoruUensis.

Sisyrinchium scabrum.

—about ten per cent, of the entire flora. In view of the distance which

separates the two regions—some 900 to 2400 miles—this is, after all, not

such a small number ; indeed, the wonder is rather that so many alpine

forms should have found it possible, in the region of the tropics, to cross

the depression of the Isthmus of Panama.

Observations on the Chinantec Language of Afexico.

By Daniel G. Brinton, M.D.

(^Read before the American Philosophical Society^ January i^, i8p2.)

Name.—The folk-name Chinanteca, plural of chinantecatl, is a

word in the Nahuatl language meaning, " inhabitants of Chinantla,"

which latter signifies a spot enclosed by cane hedges or jialisades.

By extension, the common term for "village" was chinamitl, as

they were usually protected by such light defenses. The Chinan-

tecs, therefore, as a nation, are known to us only by the name
applied by their neighbors, the Aztecs, to their chief town.
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The assertion of Orozco y Berra that they were also called Tenez

arose from a misunderstanding of the letter of Hernando de Barri-

entos to Hernando Cortes (1521). Barrientos was not among the

Chinantecs proper, but in another chinamitl in Chiapas.* Still

other Chinanieca are mentioned as resident in Nicaragua. This

Nahuatl word has absolutely no ethnographic significance.

Several authors have confounded these Chinanteca with the

"Tzinacanteca," or Bat-people, a Maya tribe in Tabasco and

Chiapas. The two are nowise related.

Location.—Their country was located in the mountains of the

eastern portion of the State of Oaxaca and on the frontiers of the

present State of Vera Cruz. Their neighbors on the north and east

were Nahuatl-speaking tribes, on the south the Zapotecs and Mistecs,

and on the west the Mazatecs and Cuicatecs, the latter supposed to

be a distant branch of the Zapotec stock. Within these boundaries

was a wide variety of climate, ranging from the torrid vales of the

iierra caliente up to the chilly regions of the high sierra, where we

find one of their villages with the significant name "Holy Mary

amid the Snows," Santa Maria de las Nieves. The village of

Chinantla itself is situated in a wild and mountainous district where

the climate is cool and rainy. f Orozco y Berra gives the names of

thirty-four other towns inhabited by them.

History.—The Chinantecs are an extremely ancient people who

have resided on the spot where the Spaniards found them from the

earliest period of the traditional history of Mexico. We first hear

of them as having been conquered by Ahuitzotzin, ruler of Mexico.

This event according to the chronology of Torquemada, who is our

authority for it,| took place in the year 1488.

They were treated by their conquerors with the utmost severity

and cruelty, of which the historian Herrera cites several instances. §

They were glad, therefore, on the appearance of the Spaniards to

throw off the yoke of the Mexicans and lend their aid to the invad-

ing strangers.

Culture.—The Chinantecs are described as a rude savage people,

living in huts constructed of branches of trees, and devoid of the

culture of their neighbors on either hand, the Zapotecs or the

* See the letter of Barrientos in the Cartas y Relacionea de Hernando Corks. Edition of

Don Pedro de Gayangos, Paris, 1866, pp. 204, 205 and notes.

tE. Muhlenpfordt, Mexiko. Bd. ii, s. 214.

J Juan de Torquemada, Monarquia Indiana, Lib. ii, cap. Ixiii.

I Historia de las Indias, Dec. ill, Lib. iii, cap. xv.
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Nahuas, Their principal weapon is said to have been lances of un-

usual length which they handled with singular dexterity.

Literature.—The first to reduce the Chinantec language to

writing was Brother Francisco Saravia. He was a native of Seville,

in Spain ; by trade a cabinetmaker, in that capacity he emigrated

to the City of Mexico, where he married and carried on a pros-

perous business. The death of his wife, when he was about

thirty-five years of age, led him to renounce the world, and in 1574

he joined the order of Dominicans. Having been assigned to the

province of Oaxaca, he devoted himself to studying the language of

the Chinantecs, and in collecting them from the caves and ravines

in which they lived into villages where they could cultivate the soil.

His success was great, and the natives regarded him with equal love

and reverence. For fifty years of his long life he labored among
them, and when he died in 1630, at the ripe age of a nonagenarian,

he left in the archives of his order a number of MSS. in and upon

the language. Of these we have the titles of a Catecismo, an Arte, a

Confesionario and Sermones. Probably the most important was his

Gran Homilario Chinanteco, a copy of which he placed in every

one of the parishes under his care, so that the native sacristan could

read the homily when the priest should be prevented from attend-

ing. More interesting to the historian doubtless was his autobio-

graphical sketch of the tribe written under the title Noticia de la

Conversion de la Nacion Chinanleca y sucesos acaecidos en elia al

Autor.

I do not know of a single copy of any of Saravia's writings; and

what is more remarkable. Father Nicholas de la Barreda, who pre-

cisely one hundred years after Saravia's death printed in Mexico

the only known book in the language, had never even heard of his

predecessor's labors, and states specifically in his Prologue that

he had not found so much as a word written or printed in this

tongue.

liarreda himself is said lo have been a native of Oaxaca, and

began his missionary work among the Chinantecs about 1708.

For a s<:()re of years he had been cura of San Pedro de Yolos, when

his book appeared

—

Doctrina Christiana en Len^ua Chinanteca

(4to, Mexico, 1 730). Of this only two copies are known to be

extant, from one of which I possess a careful MS. copy by the

hand of the late Dr. C. Hetmann Berendt. This learned Ameri-

canist had commenced a study of the tongue, and left a few notes
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upon it, which have also been of some service to me, although they

are quite fragmentary.

The tongue is not included in Pimentel's Cuadro Descriptivo de

las Lenguas Indigenas de Mexico, and there is no specimen of it

accessible to students of linguistics. It appears, therefore, worth

while to present a short description of its character ; the more so as

this seems different from many American tongues on account of the

singular simplicity of its construction. In fact, I entertain some

doubts whether Barreda's version represents correctly the idiom in

its pure form. It certainly reveals no such difficulties as he speaks

of, and resembles strongly a jargon in which inflections and syn-

tactic relations have been reduced to their lowest terms. Several

of ihe translations of the early missionaries have proved, on exami-

nation, to be in a jargon or trade language of a tribe, and not in

its real speech. This may be the case here.

The Language.—The Chinantec tongue appears to have no

affinity with any of its neighbors. It is described as guttural,

rough in enunciation and difficult to learn. Barreda says in his

Prologue that many of the priests assigned to parishes in the nation

tried in vain to acquire it, and, failing in this, attempted to intro-

duce the Nahuatl among the Chinantecs ; and that this proving a

failure, had asked for other fields of labor. He himself, after

twenty years of study, had succeeded but moderately in mastering

it, but adds that he had exercised the utmost care in translating

the Doctrina, submitting every word in it to the most intelligent

natives of his parish. The dialect he employed was that of Yolos,

which diff"ered, but not greatly, from that of other portions of the

nation.

The pronouns are but slightly developed—a fact in marked con-

trast to most American tongues. The same form serves for both

the personal and the possessive pronouns, and it is probable that

there is no distinction between their singular and plural number,

although a slight difference is sometimes indicated.

Pbonominal Forms—Personal and Possessive.

T, na. "We, nah.

Thou, no. You, no.

He, quia. They, quiaha.

It is noteworthy that the pronoun of the third person, quia, may

be used for either the second or the first in its possessive sense ; thus,

PKOC. AMER. PniliOS. SOC. XXX. 137. D. PRINTED MARCH 1, 1893.
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vi chaaqui quia, " for his sins," instead of vi chaaqui na, as a trans-

lation of " for my sins." So again, animas quia, as a translation of

"our souls." This is analogous to the language of children, who

do not clearly distinguish persons, and often refer to themselves in

forms of the third person instead of the first.

The interrogative is he, which also serves as a relative, and with

the addition of the adverb of place, la, here, forms the demonstra-

tive, hela, this, as hela cna in, " this first one." The demonstrative

*' that " is usually given by da or rnia.

The indefinite pronoun cAa, some, some one, somebody, is fre-

quently prefixed, often apparently in a collective or distinctive

sense, zs, chanuh, "some man" or men, /. <?., people in general;

charuhno, "thy neighbor;" chazaquiun, "somebody bad"—the

devil; chajhian, " somebody else."

In all cases the possessive pronouns are suffixed to the nouns.

The verbal forms appear to vary considerably. A terminal e or a

appears to mark the infinitive, as pane, to chastise ; ngueihna, to

kill. The imperative is characterized by the pronoun, as

PMia ha cala phua na.

Say thou as say I.

The reflexive has the pronoun before and after the verb

:

JVa juaniJt na.

Me bow I.

(I bow myself.)

The interrogative form is thus

:

CaU euihno nuh quiahaf

Didst know thou man her?

(Didst thou know her husband ?)

Ca-cuini'ba-na.

I did know him.

In these sentences ca is the sign of the preterit, as again in the

following sentence:

Ma ca-mea tettamento n>ifi ut
Did thy father make a will?

Where the present form of the verb is men, to make.

Prepositions.

The prepositions are properly such, being prefixed to the nouns,

.nnd separated from them.
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In, 710 ; as, no toho, "in the belly;" no caliz, "in the calix" (sacred

cup); no chaaqui, "in sin."

On, ni; as, ni altar, "on the altar ; " ni muicui la, "on this world."

Into, lei; as Mni lei gotan tan vino lei muian, " (the) bread into flesh and

(the) wine into blood."

Before, in the presence of, quiani ; as quiani jhian quecha. "before other

persons." Before, in time, gean.

After, in time, quein.

Conjunctions.

And, tan.

Also, jalabajna ; as, jalabajna na nina, "also I am poor."
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chazaquiun quiani nah ; tan za ton-no nah quehi vi chaaqui; qui mi nah
sins pardon against us ; and not thou us bring to sin ; take us

phui Dies geila he zaquiu.

Lord God all this evil from.

Extract from the Doctrina op Barreda.

Porque se hizo hombre el liijo de

Dios?

Per librarnos de los manos del

Demonio, y por redimir nos del

pecado.

Que hizo Nuestro Sefior Jesu-

Christo para librarnos?

Padcci6 muchos tormentos, fue

crucificado. murl6 y fue sepultado.

Que hizo nuestro Sefior Jesu-

Christo despues que muri6?

Al tercero dia despues que muri6,

rescOscilfi, y a las quarenta dias

despues que resuscit<5 subi6 a los

cielos y se sentd a la mano diestra

de Dios padre todo poderoso.

Viendri otra vez nuestro Sefior

Jesu-Christo k este mundo ?

Otra vez ha de venir quando se

acabe el mundo, k tonmr cuenta a

todos los vivos y muertos para dar-

les el cielo para siempre 4 todos los

que guurdnron bien sus manda-
mientos; y a los que no los guar-

daron blen, les daia para siempre

penas en el inflerno.

Como mur!6 nuestro Sefior Jesu

Cbristo?

Muri6 como hombre ; no muri6
como Dios; porque Dios no puedo

morir.

8i Diofl no pucde morir, como
muriu nuofltro Sefior Jesu Christo?

Aunque nuestro Sefior Jesu

Chrtmo er» Diot, era tamhion

hombre, y mI pud*') morir (M)nu)

bombr«, J no pud6 como Dios

;

porque Diof nunca puodo morir.

He vi calefiuhne Jna Dios ?

Vi caquinne nah quaacha lin, tan

vi caquinne nah ni chaa qui.

He camea phui nah Jesu Christo,

vi caquinne nah ?

Canguinne niile Juahui, cajanqua

ui cruce, cajone, can cahanne.

He camea phuinah Jesu Christo,

qua male jonne ?

Nneinui qua male jonne, cagnihi.

tan tno la mui qua male cagnihi

cangaa na nujui, tan cahuiaa quaa
cha Dios mil geilaha li mea.

Nijhea que tno phui nah Jesu

Christo, mui cuila ?

Cna que, nijhea mui cha in mui
cui, jhea quia quenta geilan chaxan,

tan cha jon, cha queh fiujui geila

muiba geilan cha ca hah qulu man-
damiento quiaha ; tan hi chaza

cahah quiu, queh geila muiba juahui
nya jui.

Ihiala cajonne phui nah Jesu

Christo ?

Cajonne calan cha, aza cajonne

calan Dios, chavi Dios aza li jonne.

Zo Dios aza 11 jonne, ihiala ca

Jonne jWiui naii Jesu Cliristo?

Gni cu jua phui nah Jesu

Christo yha Dios, ja hala jna yba
fiiihne; vilie jna to jonne calan

chufiu, tan aza li jonno calan Dios ;

chuvl Dios aza li jonne jua lei quo.
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Quanclo muere la gente en este

niundo, tambien mueron sus almas?

No mueron sus almas, sin6 sola-

mente el cuerpo muere; porque no

puede morir el alma.

Y cuaudo muere el cuerpo, muere

para siempre ?

No puede morir para siempre,

porque el dia que se acabe el mundo,

resuscitaran todos los cuerpos, y se

junlaron con sus almas, ya para

nunca mas morir.

Adonde van las anlmas de los

defuntos quando mueren sus cuer-

pos ?

Las animas de los buenos van al

cielo para siempre, porque guarda-

ron bien lo que manda la ley de

Dios ; y las almas de los malos van

al infierno, porque no guardaron

bien lo que manda la ley de Dios.

Ma jonnenclia muicuila, jabala

jnajonanima qulaha?

Aza jon anima quiaha, ma jna

la ha gotaniba jonne ; vi aza li jon

anima.

Tan ma jonne gotan, jonne

cnaphue?

Aza li jonne cnaphue geila muiba,

vi quiaha mui cha in muicui, jna

tno nigni cala geila gotan, tan uigni

cnaha auimas quiaha, vi aza jua cna

li jonne.

Jhia cha animas cha jon ma jonne

gotan quiaha ?

Animas chaqui vn cha fiu jui

geila muiba, chavi hah quiu he quiu

hutaju quiaha Dios; tan animas cha

zaquiun cha nya jui, chavi za bah

quiu he quiu hula ju quiaha Dios.

Que es cielo 1

Cielo es un lugar lleno de mucho

y grande gloiia ; lleno de todo

genero de bienes, y de todo genero

de alegria, en donde cstil Dios nues-

tro Seiior, la Santissima Virgen,

todos los Angeles y todos los Santos.

AUi van las almas de los buenos

que sirvieron h Dios h descansar

para siempre, que nunca se podra

acabar.

He Su jui?

Nujui cnanamba, canlefiuphueli

gloria, canle cala geila juayanchij,

thia nhuiaa phuinah Dios, xa nujui,

geilan angelcs, tan geilan sautos.

Nda cha animas chaquiun, ciia

camea ta quiaha Dios, ma bine cala

geila muiba, aza jua li chan.

English-Chinantec Vocabulakt.

Alive, chaxan. Belly, toJi,o ; "in the belly of the

All, geila, geilan, lagei; geila hejna, virgin," no toho xa muinne.

"all these things ;"^t;j7a6a?t/««a. Bird, ta.

"all-powerful." Blood, muian, muien ; "by the

And, conj., tan. blood," muien no (wwi^ water

Bad, azaqaiu, zaquiu, chaaquiu (= and woman).
not good). Body, gotan; " in body and soul,"

Because, chad. gotan tan anima quiaha.

Believe, to, c?ianga. Boy, quana.
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Bread, Tuiii.

Breast, chij.

Brother, run.

Child, yun.

Day, muiba.

Dead, majon, cha-jon.

Devil, zaquiun (see "bad"); chalin

(see "sick").

Die, to, jon-ne.

Drink, to, nguhu.

Ear, (la)quaha.

Earth, muycui.

Eat, to, cuhu.

Eye, manihi.

False, a lie, azacha (= not true).

Father, nuh (= man) ; mii; Dioa mii,

"God the Father."

Fire, get.

Foot, tehi.

Full, canle.

Girl, muiyun {= female child).

Give, to, qua, qua he.

Good, quiu.

Grandfather, nynh.

Grandmother, nyaa.

(ire&t, phue ; superlative, hu phueli.

Hand, quaha ; "open thy hands,"

janquaha! "In thy hands I

place my soul," nqioiha na
animaquia.

Head, gui; "throw water on the

head of the child," yahamuini
gui yun.

Heart, haha.

Heaven, hnjui, nnhni.

Hell, uytijiii.

Herb, ha.

House, nu.

How, jhiala, tola; how long, ja

mui.

Huitbiind, iiuquia ( - consecrated

man, t. €., by the Ciiurch).

If. M.

Infant, ehimina.

Join, to, can ( = to marry).

Know, U) (mibvr), Kih.

Know, to (conocer), cuih.

Kill, to, ngtieihna.

Live, to, xan.

Magician, gin.

Make, to (Span, liacer), mea.

Man, liuh. cha-nu

Meat, flesh, gno.

Money, cu.

Month, zei.

Moon, get.

Mother, xa, xaJui.

Mountain, hill, maa.

Much, nu, nule.

Name, xi; hi xi no ? " What (is)

thy name?"
Nephew, niece, nyaa.

No, aza, za.

Nothing, aza-he.

Now, na.

Or, qua.

Pay, to, qui-hi, quel.

Place, namha.

Poor, nin, nina.

Pudenda feminoe, yuh.

Pudenda viri, cnu.

Relation, a, ruh, run (= brother).

Shoulder, ca.

Sick, chah.

Sin, chaaqui.

Small, little, miha.

Son, jna.

Soon, naba.

Speak, to, phua.

Steal, to, eehi.

Slick, wood, ma.

Stone, cnu.

Sun, maiiui.

Tears, mui nii (= water, eyes).

Town, jui.

True, cha.

Uncle, aunt, heaya.

Virgin, muinne (v. woman).
Water, mui.

When, ma.

Where, jhia.

Wife, muiquia (sec " husband ").
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With, cnalia. Work, to, ta.

Wizard, Ian. Year, gni.

Woman, mui, cha-mui. Yes, xa,jna, ma (iba =: it is).

Word, ju; cnaju, "one word "

On the Mazatcc Language of Mexico and its Affinities.

By Daniel G. Brinton, M.D.

{Read before the American Philosophical Society, January 75, i8g2.)

In the northeastern corner of the State of Oaxaca lies a moun-

tainous tract, watered by numerous streams, known from earliest

times by its Aztec name Teutitlan, the Divine Land, or The Land

of the Gods, and officially now as the district Teutitlan del

Camino. It has about 26,000 inhabitants, a large proportion of

whom are of native blood. These speak three radically different

languages—the Cuicatec, which is probably a dialect of the Zapo-

tecan stock ; the Chinantec, which stands alone, and the Mazatec,

of which nothing whatever has been known, and which it is my aim

to examine and, if possible, classify in the present study.

The material I have for the purpose is an unpublished vocabulary,

collected by a Danish officer, who was in the service of Maximilian,

and which has been obligingly furnished me by Mr. Alphonse

Pinart, whose extensive researches in American linguistics are well

known. The only published materials in existence are two trans-

lations of the Lord's Prayer into different dialects of the tongue.

These have been reprinted by Pimentel, Bancroft and other writers.

Their precise provenance is unknown ; as for the vocabulary, it was

obtained at Huantla, northeast of the town of Teutitlan.

Names.—The name Mazatecatl— plural, Mazateca—means " Deer

People" iri the Aztec or Nahuatl language. It may have been

given them by their Nahuatl neighbors on account of their land

abounding in deer ; or, as some say, because they worshiped the

figure of a deer— that is, had a deer totem among them. There

were other Mazatecas living in the present State of Tabasco, and

yet others in the State of Guerrero ; but we have no reason to sup-

pose that those "Deer Peoples" were at all related to these in

Teutitlan. What they called themselves, if they had a collective

tribal name, we do not know.
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Nor is it certain why their country was referred to by the Aztecs

as "The Land of the Gods." It seems likely that it was on

account of the numerous temples that existed there, and the unusu-

ally devotional character of the natives. The remains of these

ancient religious structures and of the artificial mounds which sup-

ported them still bear witness to this, and two of their villages yet

bear the names San Antonio de los Cues and San Juan de los Cues,

the term cues (a Haytian word) being applied by the Spaniards to

artificial mounds. The former is situated in the valley of the Rio

Salado ; the latter in an adjacent valley. Unfortunately, no
archaeological exploration of them has been reported.*

Their religious character is also referred to by the early Spanish

writers. Sahagun describes them as performing remarkable tricks

at certain festivals, such as swallowing live snakes and frogs.

f

Mendieta speaks of their rigid fasts and abstinence from marital

relations for fifteen days after the nuptials. The historian Herrera

gives the following description of some of their rites

:

"In the Province of Teutitlan, where the Mazatec language is

spoken, which adjoined that of the Mistecs, they were accustomed

to flay the sacrificial victims, and carried the skins to the neigh-

boring villages, asking alms. On the day of a certain important

festival, which took place annually, the priests ascended the temple

and struck a war drum. At this signal all the Indians who were in

the fields had to run to their houses and their town. Then those

who had carried the skins of the victims sallied forth and ran about

the country till midday, and whenever they caught a person they

cut his hair so as to form a sort of crown around his head, and such

I)ersons were destined to be sacrificed within one year." X
According to Aztec mythology—which is very rarely to be

regarded as historical—the natives of Teutitlan were descended from

Xelhua, the oldest of the six sons of Iztac Mixcohuatl and his wife,

Ilancucy, the venerable pair who dwelt in and ruled the mysterious

northern Land of the Seven Caves, called in Nahuatl Chicomoztoc.g

• Another TootltUn—"TeotUlan del Vallo"—Is found In Ooxaca. It wns so called
fkon Ihc toinpic of* famouR «Jlvlnllf, which was erected on the suininit of a high rock
BMU bjr. Thl» wnii the Koal of luiinerouN pIlKrituM, aii<l, uccoriiiiiH; to Si'flor J. H. Car-
l1«tlo, "tui uuo do lo» MUituarioii do nia8 eslliua y do nuuj iiombro ou lu Bcniilidiid."

JEMhMw UUtPrtectM XHailo OoMqutHo. Tom. 1, pp. 10, l(>.

t aucrta de Ifuem KtpaMa, Lib. li, A|>oiidlcc.

I UtMloria tie Uu Indlat OrHdrntaln, Dec. Ill, Lib. Ill, cap. 16.

1 MoudloU, UUIorla KcUikutlcn Indiana, Lib. ii, rap. 83.
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This Xelhua was a mighty man—one of the "Giants,"—and was

surnamed the Builder, for he it was who constructed the famous

Pyramid of Cholula. He is also referred to as chief of the Olmeca,

an unknown, ancient people.

We need attach little importance to these old stories, and will

find it more profitable to turn to the language of the Mazatecas to

discover their affiliations.

In investigating its possible analogies with other idioms, I have

been somewhat surprised at the relationships which it certainly dis-

closes. These are not with the Zapotec-Mixtec stock, as I have

(erroneously) stated in my work, The American Race,^ but with

two quite remote and independent stocks.

The one of these is the Chapanec,which was spoken in the present

State of Chiapas, and also at the time of the conquest by many

thousand natives, who occupied the shores of Lake Managua and

Fonseca Bay, in Nicaragua, where they were known as Mangues

and Orotinans. The dialects of this stock are closely akin to each

other.

The second list of affinities point to a still more remote and

unexpected relationship. The Mangues had as neighbors beyond

the Cordilleras, in Costa Rica, a group of related tribes—the Tala-

mancas, Borucas, Bribris, Vizeitas, etc., whom I shall call, col-

lectively, " Costa Rican." These have been satisfactorily shown

by Dr. Max Uhle, Dr. A. Ernst and other students to be not dis-

tantly connected with the important Chibcha stem of New Granada,

which, at the conquest, was widely extended over that Province,

and is the only linguistic stock of South America whose presence in

North America has been proved.

f

After presenting the vocabulary furnished me by Mr. Pinart and

the texts offered by Pimentel I shall pursue the comparisons of the

stock of terms thus supplied.

English-Mazatbcan Vocabulary.

Arm, chale. Black, twna.

Bad, minda. Blue, iso.

Banana, nacha'. Boy, indidi (see "Son").
Beans, nahma'. Bread, c?m hi.

Beard, tza' a. Breast (chest), animale.

* The American Race : A Linguistic Classiftcatton and Ethnographic Description of the

Native Tribes of North and South America, p. 142 (New York, 1891).

t See The American Race, pp. 181-186.

PBGC. AMER. PHILOS. SOC. XXX. 137. E. PBINTKD MAKCH 5, 1893.
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Brown, scJune'.

Cactus, nan' da.

Cat, a, chito.

Chief, ehieunai.

Church, inai.

Clothing, nikye.

Clouds, t^.

Cow, ngchaha'.

Daughter, tzadi (see "Girl").

Day, gunichi.

Dead, covin.

Die, to, cuiyane.

Dog, nanya.

Door, chutoa.

Ear, schical.

Earth, nangi.

Egg. c/io'.

Evening, gischo.

Eye, schca.

Eyebrows, tza ixpan (?).

Father, tata.

Finger, noon-tza (see " Hand").

Fire, nil.

Foot, tzoco.

Forehead, ten.

Girl, tzadi.

God, nnina'.

Gold, naleto.

Good, dani.

Green, tzare'.

Hail, tzinayo.

Hair, cothe'.

Hand, tza.

Hat, tzingye.

Hcud, tku.

Heaven, gami.

Here, Hindi.

Hill, nindo.

Iron, quicha.

Ijarge, (Ma.

Leaf, teheatiya (= ear-tree).

Light, a$e'.

Lightning, kuata.

Lungs, nyeti.

Maize, namt'.

Man. ehii.

Meat, yoje.

Money, to.

Moon, sa.

Morning, tanhya.

Mouth, tzoa.

Night, nhyu.

Nose, nitu.

Onion, tutzo.

Palm, schahe'.

Paper, achuhu'.

Plantain, nacha'.

Plaza, titzi.

Pretty, da.

Rain, tzi.

Red, ini.

River, dahoe.

Road, diya.

Sea, dachicu.

Sheep, chitzanga.

Sierra, gihya.

Silver, tonschua.

Small, tua.

Snow, dandya.

Son, indi (see " Boy ").

Star, ningutzea.

Stone, noyo.

Summit, the, garonindo.

Sun, 8ui.

Teeth, niiyu.

There, ?iani.

Thigh, chamila.

Toe, noontzoco (see " Foot ").

Tree, iya.

Tobacco, nahnu.

To-day, gandai.

Tomato, chili.

Town, naschananda.

Turkey buzzard, nikye.

Ugly, ehiu.

Water, nanda.

White, chuhua.

Wind, to.

Woman, c/tu.

Year, guno.

Yellow, tine.

Yesterday, goJiia.
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The personal pronouns are :

I, gda'.

Thou, gahye'.

He, he.

Of the possessives I find the following

Mine, na.

Thine, li.

The numerals are given thus

;

[Brinton.

go'.

ho'.

ha'.

nihu'

u.

hu'.

yato'.

We, gahi.
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Referring to the first as A and the second as B we may make the

following comparisons with words in the Vocabulary :
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the Chapanecan, no other supposition will explain the substantial

identity of the words for

:

Fire,
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But how explain the extensive journey from Nicaragua to the

northern limits of the State of Oaxaca? Here an ancient tradition

of the Mangues comes to our aid. It was preserved by P'ather

Remesal in his History of Chiapas, and runs to the effect that at a

remote time a considerable number of the Mangues departed from

the shores of Lake Managua and journeyed to the north, into the

territory of the Zoques. Remesal construed this to explain the

origin of the Chapanecs of Chiapas ; but the traditions of the latter

do not acknowledge this derivation, and it is probable that the

Mangues referred to some other division of their community.

This may well have been that which conveyed a mixed dialect of

Mangue and Costa Rican as far as the northern borders of Oaxaca.

We have also early evidence that a band of the Mangues, num-

bering about four hundred souls, occupied a town in the midst of

the Costa Rican tribes, in the valley of Guaymi, fronting on the

Golfo Dolce. There they were found by the Spanish explorers in

1563.* Doubtless they absorbed more or less of the language of

their rulers, the Guaymis; and the following identities between the

Mazatecan and the Guaymi vocabularies (published by Mr. Pinart

in the Revue d' Ethnographic, 1887) seem conclusive.
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On the Taxonomy of tlie Genus Emys, C. Dumeril.

By Dr. O. Baur, Clark University, Worcester, Mass.

{Read before i?u American Philosophical Society, January 1, 1892.)

I have just read Prof. L. Vaillant's paper, "Sur la Signification taxi-

nnmiquedu Genre Emys, C. Dumeril " ("Ann. Sc. Nat. Zool. et Pal.," vii«

serie, Tome xii. No. 1, Paris, 1891, pp. 51-63). Prof. Vaillant attempts

to show that the type of Emys is not Emys orbicularis L., as nearly gener-

ally admitted lately, but Testudo picta Schneider, now generally known
under the name of Chrysemys picta, and I think he is correct in this. I

am, however, unable to follow him in all his other conclusions. I should

like to add first, that the name proposed by Brogniart In manuscript.

before Dumeril had used the French name, les Emydes, in 1804, had been

"Syrinx." In Isidore Geoffroy-Saint-Hilair's paper on Trionyx, pub-

lished in 1809, in "Ann. du Mus. d'Hist. Nat., Paris," Vol. xiv, I find the

following note on page 3 : "On lisoit dans le manuscrit demeure au se-

cretariat de rinstitut jusqu'a la publication du volume des Savans etran-

gers le nom de syrinx au lieu de celui d'emyde, mais M. Dumeril ayant

depuis proposfi ce dernier nom, M. Brogniart I'adopta lors de I'lmpression

de son M6moire."

Besides, I should like to state that the original paper of Brogniart,
" Essai d'une classification naturelle des Reptiles," appeared for the first

lime in 1799, in the "Magazin encyclop^dique, ou Journal des Sciences,

des Letires et des Arts," r^dig^ par A. L. Millin, Vol. vi, pp. 184-201,

An. viil, 1799, and was reprinted in the "Bulletin des Sciences, par la

Sociuie Philomatique," No. 35, pp. 81, 82, Paris, Pluviose, an 8 de la

R^publique, and No. 36, pp. 89-91, pi. vi, Ventose, an 8 de la Rcpub-
Hque (1800).

It was Michael Oppel* who, for the first time, used the fact already

noticed by Schiipff, that in Emys orbicularis the front portion of the

plastron is movable, to distinguish in the genus Emys three subdivisions.

" Sabdivisionefl secundum scriptores recentissimos.

"(a) Sterno antice mobili, e.g., Emys lutaria.

"(b) Sterno crucifonni, e.g., E. serpentina.

" (e) Collo loogissimo, sub testam arcuate reficxa, non retractili, e.g.,

B. longieollit."

K. tfrj)entina was placed in a new genus, Chelydra, by Schweigger, in

1813 ("Kdnlgsbcrger Archiv fiir Naturwissenschaft und Mathematic,"
Vol. I. pp. 280, 292, 293. Konigsberg. 1812). f and E. longicollis in the

new genus C/ulodina, by FItzinger, in 1826.

t

•Opprl, Miobael, "Die Ordnuiigen, FamtUon und QattuiiKCU dcr KeptilifMi." Miin-

ehcn. IHII, p. II.

t Thb It iho original publloatlon.

) rtlilngvr. L. T., "Neuo (lnMlflcatlon dor RopliUen," VVlon', 1820, p. 0.
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Brogniart, who proposed the Latin name "Eraydes" in 1805 for

Dumeril's French name " les Emydes," had given the following species

as belonging to it : E. ferox, E. rostrata, E. matamata, E. lutaria, E.

pensylvanica, E. dausa.

E. ferox and E. ro«<rato belong to Trionyx Geof[roy , 1809 ; E. matamata

to Chelus Dumeril, 1806; Chelys Oppel, 1811.

It was Merrem * who divided the remaining species of Erays into two

groups.f

(a) Emys—

" Digiti distincti, unguibus acutis.

Rostrum corneum.

Sternum immobile."

» Merrem, Blasius, " Versuch eines Systems der Amphibien," Marburg, 1820, pp. 22, 27.

Merrem places the Testudo lutaria, with the following synonyms : Testudo lutaria L.,

T. orbicularis (f) L., T. europxa Schiieid., T. caspica Gmel, among his Emys, not knowing

that in this form the anterior part of the plastron is movable.

1 1 have to say, however, that Raflnesque had already, five years before, reached the

same couclasion in a book which is very rare, but of which my friend, Mr. S. Garman,

has a copy. I have to thank Mr. Garraan for copying for me the part relating to the

Testudinata. The title of the book is "Analyse de la Nature ou Tableau de I'Univers et

des corps organisfe," Palerme, 1815. On page 75 we find :

" Cnjptephia. Les Cryptephicns.

"Carapace inffirieure i!l 1 ou 2 valves mobiles; enfermant les membres comme dans

une boite.

"G. 3. Chdiphm R. ; 4. Uronyx R. ; 5. Didicla R. ; 6. Monoclida R.
" Einydania. Les Emydiens.
" Carapace ni coriace, ui 4 valves mobiles, pieds k doigts libres ou palm6s.

"G. 7. EmydaR., EmysJinm. ; 8. Cfiemelys R. ; 9. C'hdopus R. ; 10. Chelyda R., Chdya

Dum.; 11. Chi'liurus R."

Unfortunately Raflnesque did not give the names of any species with the new genera,

nor did he give any characters. From a later paper, which was written in 1816, but not

published before 1832, we receive some information by Raflnesque (Raflnesque, C. F..
'

' Description of Two New Genera of Soil-shell Turtles of North America.,''Atlantic Journal

and Friend of Knowledge, Vol. 1, No. 2, Philadelphia, summer of 1832, pp. 64, 65.

" Cheliphus Raf. Water turtles with valved shells, 5 claws and toes to all the feet.

" Uronyx Raf. An anterior valve to the shell, toes and claws 5 and 4, tail with a claw.

T. scorpioides, etc.

"Didicla Raf. Bivalve lower shell, toes 5 and 4. Type T. clausa, odorata, etc.

" Monoclida Raf. Lower shell valvular anteriorly, toes 5 and 4. T. retziana, etc

.

" Chemelys Raf. Warty scales, no valves, 4 toes to all the feet. T. verrucom, etc.

" Chelopvs Raf. No valve, toes not palmated 4 and 5. T. punctata, etc.

" Cheliuru8 Raf. No valves, feet palmated, a long scaly tail. T. serpentina, etc."

The group with movable valves, named Cryptephia by Raflnesque, contains, there-

fore, the genera Sternothserus = Cbeliphus; Cmosternum = Uronyx= Monoclida ; Cietudo

= Didicla, part.

The group in which the valves are not movable, named Emydania by Raflnesque,

contains the genera JSmj/a = Emyda ; CTemmj/8 = Chemelys = Chelopus ; Chelydra=
Cheliurus.

PKOC. AMER. I'HILOS. SOC. XXX. 137. F. PRINTED MARCH 5, 1892.
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(b) Terrapene—
" Dlgiti distinct!, unguibus acutis.

Rostrum corneum.

Sterni lobo anteriore, aut utroque mobili."

Two years later, in 1822, Fleming established the genus Cistuda*

for the tortoises, in which the entrance to the cavity is formed by a lid.

Cistuda is simply a synonym of Merrem's Terrapene, and has to be aban-

doned therefore.

In 1825, Grayf follows Merrem, adopting the genera Emys and Terrapene

(written Terraphene) ;
" Cistuda Say" is declared a synonym of Terra-

pene.

In the same year Bell % published an important paper not mentioned by
Prof. Vaillant, in which he shows that T. europcea Schneid. (^orbicularis

L.) has to be included in " Terrapene Merrem, Cistuda Say." He says of

T. orbicularis L. : "On examining sometime since a shell of this species,

the first I had seen, which had lost the sternum, I was struck with the

appearance of the articular surface from which that part had been re-

moved, and immediately concluded that it must belong to the present

group, having a movable breastplate, notwithstanding Merrem, to

whom belongs the credit of having separated the 'Box Tortoises' under

his subgeneric division Terrapene, retains this species amongst his

Emydes, the character of which, on contradistinction to Terrapene, is

that the sternum is entire and fixed. On consulting Schopff, I found

that, with his usual accuracy, that author had mentioned the movable

structure of the sternum, and subsequent observations have established

my first conjecture that it belongs to this genus."

Note this leave* no doubt whatever that from 1S25 the name Emys could

not be applied to T. orbicularis L., but that this species belonged to Terrapene ;

and nnee Terrapene Merrem is the same as Oppel's subdivision, with Emys
lutaria as type, this species, which is now known as E. orbicularis L., lias

to be considered tfie type of Terrapene.

Gray 8 follows Bell in 1831, but uses now the name Ciatuda of Fleming,

which be calls Cistuda Gray, not Cistudo as remarked by Prof. Vaillant.

• It in (lifllcult to say whether this name Cistmla Is a misprint or not. It could either

»tand for Clitula, from Htta, the dlmiiiutlvuni of rigta, which means a small box, or for

CtMudo, formed in the same way a« Ttflmlo from Irda. It seems that Dunu'ril ami IJib-

roo lntrr>ducLHl the name Cistudo for the Unit time in 1885.

t Oray, John K<Iwanl, " A Synopxls of the Genera of Reptiles and Amphibia," " Ami.
orPhllM.." Vol. ix, pp. 210-Jr2. Ixjudon. 1825.

2 Bc'll. Thomas, "A Monograph of the Tortoises, ImvluK a Movable Stornum, with

Ronarks on their ArroiiKenient and Altinitles," Zoiiloy. Jouni., Vol. 11, ]ip. 21)9-310,

Ix>ndon, IH25.

Itiray, J. K., "A Hynopnis of the SpeolcM of the <;itias Keptllia," p. 7 ; published as

Apptfiidlx to Vol. tx of Cuvier'i "Animal KiUKdom," edited by Kdward (irifllth,

Ixindiin, \H'i\. In tho nun* year ap|H'an>d another sopurate edition, witli a<ldltlons:

Oray, John Kdward, "fljmopiia Rcpiilium, or Hhort DeboripttoiiH of the Hpooies of

K«|illloa," lAindon, IfCil. The origtual papor waa written Uclober, 1S3U ; the second

•dIUon of it In January, IKil.
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In 1838, Ritgen* subdivided the genus Emys, in Emys and Clemmys,

and retained Terrapene Merrem.

The following species are united with Clemmys : E punctata, planicepa,

glutinata, centrata, subrufa, melanocepJiala. Of these E. punctata Schopft

=: T. guttata Schneider, has to be considered as type.

As correctly stated by Prof. Vaillant, T. picta Schn. has to be con-

sidered as type of Emys, and Chrysemyt Gray, 1844, becomes therefore a

synonym of Emys.

The first author who subdivided the Terrapene Merrem, as limited by
Bell in 1825, was C. L. Bonaparte,f who separated the American box

tortoises under Fleming's name Cistuda in 1830 and 1831, from Emys,

with T. orbicularis as the type.

In 1836, Fitzinger proposed a new name, Pyxidemys, to contain the fol-

lowing species : T. Carolina L. (T. scJieideri Schwe'igg., T. virgulata Daud.),

Sternothcerus trifasciatua Bell, and T. amboinensis Daud. If there would

be an objection to the name Cistuda in the sense of Bonaparte, Fitzinger's

name Pyxidemys ought to be used with the 1\ Carolina L. as type. But I

think it will be the best to use the name Cistuda in the correct form of

Cistudo.

As a result we have the following :

Emys C. Dum^ril, s. str. ^Chrysemys (Gray), Type T. picta Schneider,

Tei'rapene Menem =:Emy8 (Boul.) " T. orbicularis hin.

Cistudo Bonap. non Flem.=; Cistudo (Boul.) " T. Carolina Lin.

Cyclemys JieW =Cyclemy8 (Boul.) " E. Dhor Gmy.

Clemmys Kitgea = Clemmys part (Boul.) " T. guttata 8chu.

I have shown some time ago that in Cistudo major Agassiz, the

zygomatic arch is complete (Science, April 3, 1891, p. 190), as in T. amboi-

nensis Daud. , notwithstanding I believe that the Asiatic and American

forms are generically separate. I am unable to say whether T. amboi-

nensis Daud. belongs to the genus Cyclemys Bell, with E. Dhor Gray as

type, or not. Prof. Vaillant is inclined to place T. amboinensis in a genus

distinct from Cyclemys Bell, for which he uses the name Terrapene. The
correct name would be Cuora Gray, introduced in 1855.

The whole question relating to the taxonomy of Emys Dum6ril may
be developed in the following table :

• "Rltgen.'F. A., Versuch einer natiirlichen Einthellung der Amphibien," "Nova
Acta Nat. Cur.," Vol. xiv, pp. 257-284, Boun, 1828.

t Bonaparte, C. L., " Osservazionl sulla secouda ediziona del Regno Animale del Ba-

rone Cuvicr," Bologna, 1830. And " Saggio di una dlstribuzione metodica dcgli Animali
Vertebral Giornale Arcadico di Scienze," etc., Roma, Vol. xlix, 1831.
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Emys C. Dum^ril (Oppel, 1811). Emys (siibdimio) A. Anterior part

of plastron movable. Type T.

orbictdaris L. Oppel, 1811.

Emys C. Dura^ril (Merrem, 1820), Terrapene Merrera, 1820.

including T. orbicularis L.

Emys C. Dum^ril (Gray, 1825). Terrapene Merrem (Bell, 1825),

including the original type T.

orbicularis L., of Oppel.

Emys C. Dum. Clemmys Ritgen, 1828.

Type T. pieta Schn. Type 1\ guttata Sclin

Terrapene Merrem (Bell).

Cistuda Bonap. , Terrapene Merr.

1830. Type T. orbicu-

Type T. Carolina L. laris L.

Cistudo. Cyclemys Bell, 1834.

Type T. Carolina L. Type E. dhor Gray.

I place now the views of Boulenger, Vaillant and mysell together :

Baur.

Kmyt C. Dum., a. str.

Tjrptt T. plda (Herrtn. MSS ) Schn

Ckmmy$ Rllgen.

Type 3*. ffuUata 8obn.

TWnpme Merrem.

TnM T. oiMeuUtrU L.

CUmdo (Clitoda Flem.) Bonap.

Tjrpa T. canUna L.

<Vc<miwBeU.
Type Jbiiie Dhor Orajr.

CuoroQmf.
Tjrpe T. ambotnauU Detxl

Vaillant.

Emys C. Dum., s. str.

Type Emys picta Schopff.

Clittido Gray.

Type Ciatudo orbicularis L.

Boulenger.

Chryscmys.

Clemmys.

EmyK.

Ciiftudo.

CycUmy$ BeW. Cyclrw !/:<, imrl.

Type Oydemyt dhor Gray.

TVrrapme Morrgm. Cyckmi/.i. part.

Ty|H) 7Vr>-apmcambo/ri«Mf«Daud.

The only modiflcnt ion in I Joulengor's catalogue necessary is to change

his Chryiemyt in Kmy$, uud his i7myi tn Terrapene.
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Studies in South American Native Languages.

By Daniel G. Brinton, M.D.

{Read before the American Philosophical Society, February j", i8g2.')

Introductory.

It is not too much to say that the languages of the native tribes

of South America are the least known of any on the globe. The

problems they present in their grammatical character and affinities

remain the furthest from solution, and the materials to undertake

such a task are the scantiest from any equal area on the earth's

surface. In spite of the labors of such earnest workers as Von den

Steinen, Ehrenreich, Adam, Ernst, Darapsky, Middendorff and

others, there are numerous tongues of which we know absolutely

nothing, or have but bare and imperfect vocabularies.

In the present series of studies I present a variety of material

from either unpublished or rare works, accompanied by such sug-

gestions as to its character and relations as have occurred to me in

its preparation, and by some observations on the ethnography of

the tribes mentioned. As I am convinced that the only ethno-

graphic classification possible of the native tribes of America is that

based on language, I do not hesitate to apply this whenever

possible.

I.

THE TACANA GROUP.

In my work on The American Race,^ I offered the following

classification of this group

:

Tacana Linguistic Stock.

Araonas,
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Tacana, in spite of some assertions to the contrary by Spanish

writers.

Other tribes which should probably be added to this list, as they

are located on old maps within Tacana territory and have Tacana

names, are

:

Carangues, on left bank of Rio Tarabeni.

Chumanos, north of Lake Roguaguado.

Poromonaiy on the lower Rio Beni (or Poro).

Samachuanes, on Rio Coroico.

Uchupiamonas , on the Rio Uchupianiona.

YubamonaSy on the Rio Yuba.

The termination monas to several of these nan\es is the Spanish

plural form of the Tac. manu, river, the tribes being named from

the streams along which they lived.

In addition to the above I have found that the tribe known as

"Guarizas"is to be included among the Tacanas. A series of

texts in their language, comprising the Pater, the Ave and the

Credo, was found among the papers of Cardinal Mezzofanti, and

has been published by Prof. Emilio Teza in his Saggi inediti di

Lingue Americane (Pisa, 1868). The learned editor states that all

his endeavors to identify this language, or to ascertain the location

or affinities of the tribe, had been fruitless. A comparison of the

Guariza Pater with that in the Tacana, both of which I give on ;

later page, will prove the very close relationship of the two tribes.

D'Orbigny asserts that "Tacana" is not the name of a tribe,

but the name of the language. It is called by Spanish writers of the

last century the " Maracani,"* which is apparently not the same as

the MacaraHi of the mission of Santiago among the Chiquitos.

The earliest missionary explorer of the Rio Beni, Fray Francisco

de Rosario, wrote a report in 1677, in which he mentions a number

of tribes, now extinct, among them the Hucumanos and the

Torococyes, whose names indicate them to have belonged to the

Tacana stock, f

Location and Number.

The general location of the Tacana group may be described as

along the eastern slope of the Cordillera, where it descends to the

•%tm D'Orbigny, LHomme ^in<W«riii, Vol. I, p. 874.; Deterip. de lot Misionea del AUo
(1771).

t Bit report »m prtat«d in tall In Molendcs, Tetoro Verdadera de lat Indiat, Toino ill.
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valley of the river Beni (otherwise called the Rio Poro, the Rio

Pilcopata and the Rio Mad re de Dios), and in the valley of the

latter on both banks, between South lat. 12° and 15°. At present

the Tacana dialect proper is spoken in the towns of Tumupasa and

Isiamas; the Araona by the Araonas, who dwell on the banks of

the Beni and on those of its western tributaries, known as the

Manuripi, Tahuamanu and Uaicomanu ; the Cavineno is confined

to the mission of Cavinas ; the Maropa to the Maropes, in and near

the Pueblo de los Reyes, on the right bank of the Beni, about

12° 30' S. lat., while the Sapis or Sapiboconas appear to have been

the most eastern branch of the stock, as they were attached to the

mission of the Moxos in the province of that name on the Rio

Mamore.

In 1831 the total number of persons speaking the dialects of

this stock was about 6000 (D'Orbigny). The majority of these are

nominally Christians and have fixed habitations; but the Toro-

monas, who dwell between the rivers Madidi and Beni, in i2°-i3°

South lat., are still uncivilized and heathens; so, also, are the

Araonas, who are stated to be cannibals and idol worshipers. Their

idols are geometrically shaped pieces of polished wood and stone.

Their chief deity is " Baba Buada," whom they identify with the

wind, vutana, and whose home is in the air. He is said to live

towards the south and to be the creator of heaven and earth. The
general term for divinity is eduizi, and there is a zia edutzi, god of

maize; an agave edutzi, god of health, etc. Each edutzi has his

own yanacona, or priest, to superintend the proper rites.*

Loan Words.

The Tacana-speaking tribes have for generations adjoined on the

west the once powerful and cultivated Aymaras, and on the north

the populous herds of the Panos. The consequences on their

tongue have been quite marked. A number of words have been

borrowed from both sources ; but they are not so frequent nor of

such a character as to authorize the supposition of an original unity

with either of the stocks named. I give a list of some of these :

Identities in Avmara and Tacana.

Arm,
Body,

•E. Heath in Kansas City Review, April, 1883; Col. Labr<5 in Proc. Roy. Geog. Soc, 1889

;

Xic. Armentla, Explor. del Madre de Bioe.

Aymara.
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Boat,

Cold,

Earth (patria),

Green,

Heaven,

House,

Island,

Lightning,

Man,
Meat (flesh, body),

Morning (Span, manana),

Night,

Old,

Star,

Aymara.

huampu,

t'aarata,

marca,

chojna,

alakhpacTia,

ntax,

huatta,

llipikh-llipikh,

chacha,

aycha,

maylla,

aruma,

acliachi,

huara.

Tacana.

cuamhd, M.

bruada, T.

mecfii, S.

china, T.

evacua pacha, T.

etai, M.
eda-pupu, T.

jili-jili, M.
dreja, M.

aicha, T.

maita, M.
apume, M.

esi, M.
erujdi, T.

Identities in Pano and Tacana.

Blood,

Child.

Flesh,

Hill,

Moon,

Small,

Son,

Sun,

Tongue,

Uncle,

Water,

Pano.

imi,

abaque,

nami,

matsy,

bari,

hata,

omibaque,

uirii (star),

Tina,

cueu,

jena,

Tacana.

ami.

ebaeua.

yami.

emata.

ban.

bata.

qui embaque.

ireti.

eana.

eucu, juju.

ena.

Tacana.
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Banana, bondare and naja.—The former is the Pano banara, panala, and
naja is the same word with the first syllable omitted ; banara is but a

corruption of banana, an Arawak word.

The color names appear to me irreducible, except that for

"green," which has been borrowed from the Aymara.

White, pasana.

Black, devena.

Blue, danane.

Red, derena.

Yellow, tidnia.

A few similarities to the Mosetefio, a language spoken by a

neighboring stock, may be noted :
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To me.
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The termination // appears to be that of the reflexive verb :

dama, to cover.

ja clamati, to cover oneself.

The neuter is changed to the active signification by the suffix tne :

manu, to die.

manuame, to kill.

ja manuamejiji, he who has killed another.

Many verbs are compounded by simple juxtaposition, as :

babe, to know ; quisa, to tell ; whence :

babequisa, to teach, i. e., to tell what one knows.

The word l>a^e, to know, is itself a derivative from ^a, to see,

which also appears in such compounds as ^I'a^a (from t/t'a, to eat),

to eat, seeing, /. e., to test or try a food (^probar la comidd)\ and
hatsuatique (puaft= above), to look upward.

Literature and Texts.

The literature of the Tacanan dialects—if I may apply this term

to such meagre material—is widely scattered and difficult of access.

Ludewig, in his Literature of American Aboriginal Languages

(p. 206), speaks of it as a dialect of the Yurucare, with which it

has not the slightest affinity. The same author gives the Sapi-

bocona as a dialect of the Kechua (p. 168), and the Maropa as

related to the Yuracare.

Of the Tacana proper I have made use of three published

vocabularies: i. That given by H. A. Weddell, Voyage dans le

Nord de la Bolivie (Paris, 1859). He gives forty words and six

numerals, obtained from a party of Tacanas from Ixiamas and
Tumupasa, whom he met at Guanay. 2. A vocabulary of one

hundred and fifty-seven words and six numerals, by Ur. E. R.

Heath, contributed by him to the Kansas City Review, April,

1883. 3. A vocabulary of forty-eight words and ten numerals,

accompanied by grammatical observations by the Rev. Nicholas

Armentia, published in his Exploracion del Rio Madre de Dios

(La Paz, 1889).

The only printed text I have found is a small octavo of forty-one

pages, with the following title

:

•'Catecismo
|
de la

|
Doctrina Christiana

|
en Idioma Tacana

|
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por un Misionero del Colejio de
|
Propaganda—fide de la

|
Paz de

Ayacucho
| 1859. |

Imprenta de Vapor.— Calle de la Aduana,

No. 36.

The text is entirely in Tacana, without the corresponding

Spanish, and embraces the Pater, Credo, Salve, Smaller Catechism,

Explanation of the Doctrine, the Via Sacra, etc. I have been

unable to discover the author.

Further, Armentia gives also vocabularies of the Araona and

Cavineno dialects, and Dr. Heath supplies one of the Maropa.

For the Sapibocona, I have relied on that printed by Hervas in his

Vocabulario Poliglotto.

Dr. Heath refers to the great similarity between the Maropa and

Tacana dialects, and adds the remark: "The Maropas have

many words that have significations widely different ; etra means

bone and also hair; biya means a louse, a wasp and urine." Prob-

ably there is a difference in accent or inflection, which is not

apparent to the European ear, but which to the native indicates

which sense is intended.

The version of the Lord's Prayer given below, as well as that of

the Creed, are taken from the Catecismo en Idioma Tacana, above

referred to. I have added an interlinear translation of the former,

and also a translation of the latter, as there is evidently some slight

change of the customary phraseology.

Lord's Prayer in Tacana.

Jkuanata lata evaeuapacha»u, mi eanichanapajiji papa mique ebani.

Our father heaven in, thou sacred come thy name,
mique evaeuapacha ectianaaa papu, mique enime eni papu ye eanasu,

Iby heaven (to) us come, thy wish como earth on,

nacuapaehfuu epuani nime viame. Amen Jesus. Pamapa zinesu ecuanasa

heaven in come (like to?). Amen Jesus. Every day our

equita tuchtji jeace eeuanaliaque. Ecuanasa jucha cuana chenubague,

body food to us. Our sins forgive,

eut^ja bata ecuaneda eiehenubania ecuanasa manu cuana, ba ecuana
even as we forgive

dajajamrji mi juchasu, inasiguaque pamapa madada euanasu. Amen
remove all evil us from.

Jesut.

Alongside of this I quote the same in the Guariza dialect, from

Prof. Teu'i work, already mentioned :
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Lord's Prayer in Guariza,

Echeza tata evacuepacfiazu anigi mi, ibbubataginicapapuini mige evani,

echehe pezu papu eyucaini mi reyno, agigicapapuini mige enime eubbazu

evacuepachazu batanja. Ecama geabe chinezu tiage echeza jana pugi

:

echebe jueha gigicuana ieJienubnge echeza jucha (^etahu, iuetata ecama
echeza majaycuana eichenubbaza : ecama tucheme age veca par'ajaja

juchazu, chutemejubua ichenume cuanazu ecama viapenege.

It is evident that this is a version by a different hand into a

closely allied dialect.

Creed in Tacana.

I believe in the Father God, of all

things in heaven and on eartli the

maker ; I believe in the Lord Jesus

Christ, His only Son ; who was con-

ceived by the grace of the Holy

Spirit, and was born of a virgin ;

he suffered under the power of

Pilate ; he was crucified ; he died

;

lie went down to limbo; fromamong
llie dead he arose on the third day;

he went up to lieaven ; there he is

seated on tlie riglit hand of the

Father almighty; whence he shall

come to judge the living and the

dead ; I believe in the Holy Spirit,

the holy Catholic church, the com-

munion of all the saints, the pardon

of sins, and that our bodies shall rise

again, and that life shall not end.

Eama jei eania tata Dios paraapa

aji, evacuapachasu ye eausu segua-

meji; jei eania tata Jesucristo tusa

evacua peada quita ; bataji puida

Espiritu Santasa gracia eje putzu

;

etsesa cuara Virgen cuinaida ; iche-

nuda cuana vidinaida Pilatosa

emesu; tatajiji puida crususu; dapia

manujiji puida, limbosu buteida
;

manujiji cuana dujusu nettianaida

quimicha zinesu ; soatida evacuapa-

cha, mesa tata pamapa aji bai eni

bene can!, da jenettia epueicha

eideni cuana, manujiji cuana equi-

saba puji ; eama jei eania Espiritu

Santosa, santa Yglesia catolicasu,

santo cuanasa aysaida jacti cuanasa

jaditati, jucha cuanasa perdon, ecua-

nasa equita quita eydeyo pupebse

mave eide cani.

Vocabulary—English-Tacana and Dialects.

T.= Tacana (T. W.= Tacana of Weddell); M.= Maropa; S.= Sapibo-

cona ; A.= Araona ; C.= Cavineno.

Orthography Spanish
;
j^^Eng. h; h scarcely perceptible; s= Eng. th.

Alive, eiele'ja, T. ; escheveve, M.

All, pamapa, T. ; huana', M.

Always, dnja-pincha, T.

Krm.ebu'e, T. ; embai, M. (probably

from ema, hand).

Arrow, pisa, T. ; pizi, M.

Ascend, to, tsuati, T.

Ashes, etimu, T., A.; etiquimuru, C.

Aunt, nene, T., A., C.

Bad, mada'da, T. ; emaaa', M.
(=ma-saida, not good).

Bark (of tree), eviti, T. ; embiti, 31.

Beard, que'da,T.; euesa', M.
Belly, etu, T. ; ese', M. ; edde,T. (W.)
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Bird, dia, T. ; bu'tii, M.
Black, devena, T. ; sebe'mi, M.
Blood, ami, T. and M.

Blue, danane, T.; savame', M.

Body, equita, T., C; ca'm, M.;

eeuieha, A.

Bone, c'fro, T. ; etra', M.
Bow, a, pisatri, T. ; pizairue, M.

(see ^rrow).

Boy, canane, edeave, T.; dreja've,

M. (see J!/rt/i); <oro,A. ; ebacuapi,

C. (see Child; ve is the diminu-

tive suffix).

Breasts {=raammie),a<r«,T. and M.

Brother (my elder), qucma-onici,

T. ; 6e7r», M.
Brother (my younger), guema-cou',

T. ; chintri, M.

Brother, zau, uitzecua, A.; jau, «4i,

C.

Canoe, eua'bua.T.; cuamba', M., A.

;

cuaba, C. (Aymara).

Charcoal, etide, T. ; e<e«i. A. ; Hirut-

seve, C.

Chest, the, etredu, T. ; cchcntru, M.

(breast bone? see Bone).

Child, eioctta, T.

Cold, bruada, T. ; vinna'ma, M.

Come, to, pu«, T. ; apueya, M.

;

j>«pu, T.

Cry, to, taia-tsia, T.; jejaje, M.

(imitative). '

Dance, to, tiritiri, T. and M. (imi-

tative).

Daughter, my (by father and

mother), onibaquapuna, T. ; qui-

evtbtiqita, M.; tbacuepvna, A., C.

(SCO CAt/(/ and Woman).

Day. /ri'ne, T. and M. ; chine, S.

Dead, manujiji, T. and 31.

Deer, ba'que, T. ; batru'nu, M.

Die, to, m/i/iu, T.

Dog, vehi, T. ; paeu, M.

Drink, a, ayeidi, T.; «u2t, A.;

<<r^i. 0.

Drink, lo. idi, Hcli.T. ; jaitehitri, M.

Duck, a, se'e, T. ; zu'zi, M.

Ear, edaja, T. ; esJiacue'na, M.
Earth (land), wi^di, edwa, T. ; metri,

M. ; mechi, C, S. ; cwa, mm, A.

Eaf, to, dia-dia, T. ; chancha, M.

Eg£?, c'j«, T. and M.
Evening, trineti'a, T. ; trinequa, M.

(see Day).

Eye, etradru'ndru, T. ; etacJiundru,

M. ; etiiachuru, S. (see Sister,

Elder anA Hair ; apparently "sis-

ter hairs," z". e., eyebrows, eye-

lashes).

Face, embu, T. and M.
Father, my (by son), rema-tata.T.;

qui-iata,M.; tata, or checua, S. C.

Father, ray (by daughter), rema-

tata, T. ; qui- tata, M.

Far, UQueda, T. ; huazumi, M.

Feathers, eina,T. ; enuqua, M. (com-

pare Hair).

Fingers, ema, T. ; emechvja, M.
(:=head of hand).

Fire, 5'Ma7j, T.; c«rt'<t, M., S., A.

;

ertjja, C; ofro, T. (W.) (compare

Ashes and TFood).

Fish, sisi. M. ; see, T.
;
jte, A.

Flesh (see Meat, Body).

Fly, a, vere-vere, T. ; 6e6t, M. (imi-

tative).

Food, jana, T., A.; etduca, C.

Foot, cyMa<W,T. ; evatri, M.; tbbachi,

8.; euatsi. A., C.

Forehead, emali, T. ; emma'ta, M.
andS.

Forest, e;'ty«. T. ; hayjintru, M.
Friend, apare'je, T. ; epere'je, M.

Qirl, jjw^w, epunaoe, T. ; pimaoe, M.

;

ebaizaeua, A.; ebacuna, C. (««=
diminutive ; see CAt'W, Daughter

and IFoma/i).

Give, to, <ia, T. ; tia'na, M.

Go. to, ptt'rt, T. and M.; ;>'(;. A.;

c««, C.

God, eruehi, S. ; edutzi, T., A.;

tdtichi, C.
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Good, saida, saipiave,T. ;
jundra, M.

Grass, nuUa, T. ; ea'ji, M.

Great, aida, T, ; haymi, M.
Green, china, T. ; schepi'ei, M.

Hair, eehu-ena, T. ; eira, M. ; echau,

S. (see Head, Feather, Wing).

Hand, e'm.a,T.; erne, M., 8., A.;

eme-tucu, C.

He(pron.), tueda, T. ; <«-««, M.

Head, eclm, T. ; echuja, M. and S.

;

echua, A.; iyuea, C
Heart, masu'mo, T. ; masumu', M.

;

emofobo, A.; c/iijX C.

Heaven, evacuepana, S. ; evacua-

pacha, T.; Jwcpo, T. (W.).

Here, upi'ca, T. ; ^e^«', M.
Hill, a (ov mountain), emata, T.

;

emina, M. (probably from ewia,

extremity, point, hand).

Hot, sina'da, T. ; zintritrime, M.

House, ejtej,T.] etai, M., A.; ctore.C.

Husband, my, queinayavi, T. ; gwi-

aoe, M.

I (pron ), ema (active form, ea'ma),

T. ; e'me, M,

Ice, ea'na, T.

Infant, canane-chidi, T. (see fi^y);

ejanana, M.

Iron, peama', M.

Island, edapu'pu, T. ; ischa'pupu, M.

Jar (Sp. olla), jutu, T., A. ; emari-

caca, C.

Kettle, co7o, T.

Kill, to, manuame, einanuani, T.

;

mane'me, M.

Knife, cuchilo, M. (Spanish).

Know, to, 5rt6e, T.

Lake, 6ai, T. and M. ; eubihure, S.

(see TFafer).

Laugh, to, ydeba'ti, T. ; yaachi-bati,

M.
Leaf, a, equena', M.

Learn, babetsua, T.

Leg, etida'da, T. ; e^a', M.; «i<a,

T. (W.).

Lie, to, bidumimi, T. ; ea'na, M.

Lightning, Ueru-Ueru, T. ;
jili-jili,

M.; ite^a, S.

Love, to, esbune'ba, T. ; imbu-

nimbu, M.
Maize, dye, T. ; s/tyV, M. ; zia, A.

Make, to (Sp. hacer), 7ia, T.

Man, de'ja,T., C; (irc;«, M.; reanci,

S. ; (Z^^'a, ecuicha, A.

Many, yucua'da, T. ; dru'je, M.

Meat, aieha.T.; ea'mi, M.; yatnt,

A. ; erami, C.

Money, chipilo, T.

Moon, fta'dt, T., A., C; ian^n', M.;

6«rt. 8.

Morning, matachu, T. ; mai'ta, M.
Mother, my (by son or daughter),

quema-qua'ra, T. ;
quicua, M.;

cwa, S. ; uaua-di, A. ; cuaha', C.

Mouth, aquatri, T. ; equa'tra, M.

;

eJfto, T. (W.).

Musquito, sa/ti or di, T. ; drt, M.

My, quema, T. ;
^ttJ, M.

Name, eftant, T. ; embani, M.

Nails, ematichi, T. ; erne ticTii, M.
(see Hand).

Near, narise, T. ; drema', M.
Neck, ea"'pt, T. and M. and 8.

Never, niquietsunu.

Night, Ksa, T. ; apume', M.

No, ma've, T. and M.
Nose, evi-eni, T. ; eoi, M. and 8.

Old, cc/i, T. ; e'*i, M.
Our, ecuanasa, T.

People, e/idrafti, T. ; driani qua'na,

M.
Plantain (Sp. platano), naaa, T.

;

nff/a, A. ; bondare, C.

Prairie, nutsa'ni, T.

Rain, wat, T. and M.

Rattlesnake, bacua dada, T. ; «ww»

bacua, M. (see Snake).

Red, derena, T. ; utrume, M.
River, eraa, T. ; manu. A.; exeperea-

rida, C. (ena=: water).

Rivulet, enabaque, T. (:= child-

water).
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Road, edidi, T. ; edisi, A. ; edigi, C.

Run, to, judu'du.T. ; vandrundu, M.

Salt, bami, T. ; bario, M.
Say, to, guisa, T.

See, to, 5a, T.
;
jam-hati, M.

Silver, depe, T. ; aepe, A.

Sing, to, satsu, T. ; zatru, M.
Sister, eatna. A.; tatna, T. ; nasi,

jan«, C.

Sister, my elder, quema-du'du, T.

;

drundru, M.
Sister, my younger, quematona, T.

;

to'na, M. (in M. eldest brother

says cant to his youngest sister).

Sit, to, aniu'ti, T. ; animbotia, M.
Skin, ebbai, T. (W.).

Sky, bueyu'pa, T. ; embaquapacha'

,

M.
Sleep, to, <aii, T. and M.

Small, cJiicli, T. ; batavi'cJii, M.

Snake, bacua, T. and M.
Son, my (by father or mother),

quema-embami, T. ; qui-embaqua,

M. ; c/ia, A.; ebactia, T. C. (see

CAtW, DauglUer).

Soul, enidu, T. ; e;/ay, A.; ya<a-

eeuana, C.

Speak, to, tntmi, T. and M.
Squash, a, je'nu, T. ; j«'m», M.
Stand, to, enuUinejenetsi, T.; ne'ti,

M.
Star, eru'jai or etubay, T. ; buana'vi,

M. ; elujay, A. ;
purart, C.

Steal, to, /*», T.; <r», M.
Stone, fuwu, T., C, A. and S.;

tuma, M.

Strong, tuehe'da, T. ; tretremi, M.
Son, <r«'<t or uf«/>, T.; i<;/0<t, M.;

igeti, C.

Teach, to, &a6«-^Ma, T.

Teeth, etre, T. and M.; eche', T.

(W.) (compare Bone).

That, i/c/iu. T.; fc/ktt, M.

Th»;re, itiiipiii. dapinci. T.; ichuzu,

M.

They. /,.... i M

Think, to, piba, T., A.; adeba, C.

This, yAe, T. ; iye, M.
Thorn, aquida, T. ; acuisa, A.;

acuija, C.

Thou, mi-da, T. ; mi-ve, M.

Thumb, ema-chuai, T.; eme-chuja,

M. (see Hand, Fingers, Head).

Thunder, etiria'ni, T. ; <i'ri, M.

Tobacco, umar'si, T.; umaza, M.

To-day, ^'eaije, T. and M.
To-morrow, maita-puicha, T.; ftan-

fra, M. (see Yesterday').

Toes, equatriritrana, T. ; evatri-

tichi, M. (see i'bo^ and Nails).

Tongue, cana, T,, M. and S.

Tortoise, daii, T. ; dra'ti, M.
Town, eju'de.T.; ejuntre', M.; erf/v,

A.; «;;«, C. (see House).

Tree, a'gwt, T. and M. ; acui, A ., C.

Uncle, j(/;w, T., A. ; cwcw, C, (a cele-

brated word, probably of Carib

origin, on which Martins founded

his classification of the " Guck "

nations).

Walk, to, arease', T. ; aze, M.
Warrior, jamaji tipuji (a quarrel-

some person), M.
Water, eavi, T. ; yii'vi, M. ; euvi, S.,

A.; ena, C; ya'ni, T. (W.).

We, eeuana (dual form, etsea) T.

;

ecama', M.

When, quietsunu, T.

While, pasana, T.
; paza'me, M.

Who, ayde'ni, T. ; hayse, M.
Wife, queina.equani,'V.; quievane, M.
Wind, Jc'rti, T. and M, (from this

comes the nameof llH>l{i(> H('ni=
Wind river).

Wing, enubay, T. ; ennambai, M.
(flee Feathers),

Wish, to, (Span, qiterer), tsada, T.

Woman, epuna, a'no, T. ; a'/iw, M.
and S. ; epuna, C, A.

Wood, ct'na, T. ; a'yMt (= tree), M.;
riinti-manu, A.; cwart, C. (see

/'»>«).
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Work, to, mudumudu, T. ; mundru. Yes, ehe, T. ; ee, M.

M.
Ye or you, micuana,H.; mica've, M.

Year, mara. S.

Yellow, tidnia, T. ; zahuami', M.

Yesterday, maita puicha, T. ; maita,

M. (see To-morrow).

Young, edea-«e, T. ; dreja-veve, M.

(= young man).

Numerals.

1, pea, peada, peara, T.
;
pembive, M.

;
pe6t, S. ; equene, Cat.

2, 6e<a, T., M. and S.

3, quirnicha, T. ; caiaucJia, M. (Aymara).

4, pusi, T. and M. (Aymara).

5, pichica, T. and M. (Aymara).

6, sucuta, T. and M. (Aymara).

7, «ie<e, T. (Spanish).

8, ocho (Spanish).

9, nueve (Spanish).

10, tunca, M. (Aymara); peara tunea, T.

20, beta tunca, M. (Aymara).

Tacana-English Vocabulary.

Aicha, meat, flesh.

Aida, great.

Ami, blood.

Aniuti, to sit.

A'no, woman, wife.

Apareje, friend.

Aquatri, mouth.

Aqui, tree.

Aquida, thorn.

Arease, to walk.

Atru, mammae.
Aydeni, who.

Ba, to see.

Babe, to know.
Babe quisa, to teach.

Babe-tsua, to learn.

Bama, snake.

Bucua-dada, rattlesnake.

5adt, moon.

Bai, lake.

Banu, salt.

Baque, a deer.

i?eMt, wind.

5eto, two.

Bruada, cold.

Bueyupa, sky.

Dudu. sister (elder).

Canane, a boy.

Cant, sister (by brother).

Chicli, small.

CJdna, green.

Ghipilo, money.

Chupia, there.

(7o«t, younger brother.

Goto, kettle.

Oaabua, canoe.

Guati, fire.

Dnja-piucha, always.

Danane, blue.

Dapiave, there.

Dati, tortoise.

Deja, man.

Depe, silver.

Derena, red.

Devena, black.

Dia, bird.

Dia-dia, to eat.

Z?*;e, maize.

Eana, tongue.

Ea'na, ice.

PROC. AMER. PHILOS. SOC. XXX. 137. H. PRINTED MARCH 8, 1892.
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Eavi, water.

Ebani, name.

Ebbai, skin.

Ebue, arm.

Echu, head.

Eehnena, hair.

EcU, old.

Eeuana, we.

Eeuanasa, our.

Edeave, young.

Edidi, road, path.

Edaja, the ear.

Edapupu, island.

Edeave, a boy.

Edua, earth, land.

Ehe, yes.

Eicleja, alive.

Ei'na, -wood.

i?t/ia, feathers.

Eja, an egg.

JJ/V'c, forest.

EjUj, house.

Ejude, town.

.Fma, or eama, I.

E'tna, hand, fingers.

E'machuai, thumb.

Email, forehead.

Etnata, hill.

E'ma-tichi, nails.

Embami, son.

Embu, the face,

.ffna, river.

Enabay, wing.

Enidu, soul.

Epuna, woman, wife

Equant, wife.

Equatri, foot.

Equatri-rxtrana, toes.

EquUa, Itody.

Eruehi, god.

Erujai, itar.

K$huneba, to love.

Rtidnda, thu leg.

JSr/Ki«, charcoal.

^WmK, Mhet.

^/2p<, neck.

Etiriani, thunder.

ii7rrt driendru, the eye.

^<re, tooth.

Etredu, the chest,

^fro, bone.

jK<w, belly.

Etubay, star.

Evacuepacha, heaven.

Evieni, nose.

^Bt7i, bark of a tree.

5a, to do, to make,

/di, to drink.

ire<^, sun.

Jana, food.

Jeave, to-day.

Ji?nw, squash.

Judtt'du, to run.

J«;tt, uncle.

Jm^m, jar. '

Liza, night.

Madada, bad.

Macia puicJia, to-morrow or yes-

terday.

ifanu, to die.

Manuame, to kill.

Mannjiji, dead.

Masumo, heart.

Matacliu, morning.

Mave, no.

Medi, earth, land.

Micla, thou.

Micuana, you.

Mimi, to speak.

Mudu mudu, to work.

JVat, rain.

Narise, near.

Nata, plantain.

iV«7Jt', aunt.

Niquietmna, never.

Nutsa, grass.

Nuttani, pmirie.

Onibaquapuna, daughter.

Onici, elder brother,

Pamapa, all.

i'ua, one.

Ptama, iron.
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Piba, to think.

Pichica, five.

Pisa, arrow.

IHsatri, a bow.
Pue, to come.

Pusi, four.

Puti, to go.

Patu, girl.

Quara, mother.

Queda, board.

Quern a, my.
Quietsunu, when.

Qaimicha, three.

Quisa, to say, to tell.

JSaipiave, good.

Satii, musquito.

Sai8u, to sing.

Se'e, a duck.

Sinada, hot.

Sisi, fish.

Sucuki, six.

Tbit, to sleep.

2'u<«, father.

7'ia, to give.

I'idnia, yellow.

Tiri-tiri, to dance.

Tona, sister (younger).

Trine, day.

Trinetia, evening.

Tsada, to wish.

Tseru-tsei'u, lightning.

T^j, to steal.

Tsia-taia, to cry.

2'suati, to ascend.

Tucheda, strong.

Tu-eda, he.

Tumu, a stone or rock.

t/c/«, a dog.

Uitzecua, brother.

Umarsi, tobacco.

Upica, here.

Uqueda, far.

Ferc-»«re, a fly.

Yavt, husband.

Tchu, that.

ycAMCttawa, those, they.

Tdebati, to laugh.

The, this.

Tucuada, many.
Zatna, sister.

Zau, brother.

II.

THE JIVARO LANGUAGE.

The material which I have to present on this language is entirely

from unpublished sources, and is the more valuable as, so far as I

know, not even a vocabulary of this important idiom has ever been

printed.

The Jivaros (Givaros, Xivaros, Hibaros, Xeberos, etc.) are a

numerous and powerful nation, mostly yet in a savage state, who
dwell about the head waters of the rivers Paute, Morona, Santiago

and other upper affluents of the Marafion, between 2° and 4° 30'

South latitude, where they occupy the eastern slope of the Cordil-

leras. I have described their general culture and history in my
work on T/ie American Race, pp. 282-284.

They are said to present the peculiarity of unusual lightness in

color, and features of a decidedly Aryan type.* These traits have

* "Aujour d'hui le type caucaslque y domine," says Father Joseph M. Magalli, in

V Annte. Dominicaine, Paris, 1888.
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been usually explained by a supposed extensive infusion of Spanish

blood when their ancestors captured the city of Logrono in 1599

and carried off the white women as wives. More probably they

share, with the Yurucares, Tacanas and other Andean nations, the

peculiarity of a complexion several shades lighter than that of the

Kechuas and Aymaras.

They have been little influenced by European visitors. A recent

authority states that there are scarcely a hundred and fifty Christian

families in the whole of the immense province of Canolos, a part of

which they inhabit, and the area of which is more than 8000 square

leagues.*

The sources which I have had at command are two MSS. in the

British Museum, the name of the author not given, but from some

remarks probably a German Jesuit, who was a missionary to the

tribe towards the close of the last century.

The titles are

:

" Vocabulario en la Lengua Castellana, la del Ynga, y Xebera."

Small 8vo, fol. 35. The vocabulary embraces about 1300 words,

and is apparently complete.

" Gramatica de la Lengua Xebera.''^ Same size. This MS. is

imperfect, leaves being lacking both at the beginning and the end.

From these MSS. I have prepared the following sketch of this

tongue.

Phonetics.

The sounds of the language are described as difficult to a

European and fluctuating in character. The indistinct and alter-

nating nature of certain phonetic elements appears in the Jivaro as

in so many American tongues.

In vowel sounds, the is often confounded with the «, the e with

the /, and the e with the oe, which is like the German o. The com-

plex vowel sound represented by ou^ as in poung^ fire, is especially

difficult for a foreigner. The vowels a and o, when followed by /',

are often elided.

The consonants//, /, rand // are frequently alternated (that is,

the one sound may be used at will for the other), or an indistinct

sound is uttered, which may approach any one of them. The n is

• 80 Mjra FBthor M*c>ni, above qitotud, but the ktinwludge of thiN writer I'all.s Tar Mhort

of what biraquUlU) when hcncbUortliu JivuroHuiuUnparos, "Il.s pnrlont tons la inCmo

iMlfU*. 1« Quiohtw " (!).
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frequently omitted or uttered so slightly as to be scarcely audible.

In the syllables ^uec and ^ued the final consonants are rarely clear,

and both often have the sound ^'''. In the vocabulary the o and

scA should be pronounced as in German.

Nouns.

The relations of nouns are indicated by suffixes, e.£^. :

Tana, the forest.

Tananquec, to the forest, or, in the forest.

Tanancla, from the forest.

Some words indicate the genitive relation by the termination

qui.

Nouns may be formed from verbals by the suffix ni or bi, as

timinlec, I die; timipi, the dead person, the corpse; also by the

suffix asti, as dacoialec, I am ashamed ; dacotasu, one who is

ashamed. The infix cuda has the same effect.

The instrumental sense is conveyed by the termination c, which

is the abbreviation of quec or quecla.

Seotic, knife.

Seotic quec, with a knife.

" With," in the sense of accompaniment, is expressed by /e^, as:

Sadasulec, with a married man.
Paparulec. with my father.

Direction fronr. is indicated by the termination ^«^r/a; "for"
or " instead of" by maleg, as :

Natquimaleg, for or in place of another.

Pronouns.

The personal pronouns are

:

I, coa, qua. We, cuda, quenmoa, mapoa.
TJiou, quenma. You, qutnma'ma.
He or she, nana. Tliey, nauba, nanalosa, nanadap'r-

losa.

This one, asu. Those, aaudap'rlosa.

The possessives are

:

Mine, quaqui, ru, ca. Our, cudaqui, mapoa.
Thine, quenmaqui, palin, ma. Your, quenmamaqui, palenma.

His, nanaqui. Their, nanaqui.



BriDton.] ^^ [Feb. 5,

The second forms above given are suffixes or infixes, as :

Sudani, my husband.

Sttdapalin, thy husband.

Loantacasu. my desire.

Loantamasu, thy desire.

Loantasu, his desire.

As usual in American languages, there is no relative pronoun, its

place being supplied by participial constructions.

Number and Gender.

Names of inanimate objects usually undergo no change in the

plural. For persons the plural is formed by adding the suffix /osa

or nanlosa. In possessives the plural suffix is often na, as

:

Hucha, a sin.

Huchaneng, his sin.

Huchanengna, his sins.

Saden, his wife.

Sadena, his wives.

In verbals and verbs the plural termination may be doc, as :

Bucliapiddc, sinnings.

Anvlao, leave me.

Anulaodoc, leave us.

Infixes may be employed in place of these suffixes, especially in

nouns derived from adjectives and participles. The most usual of

these is o^, as

:

NambUec, I live.

JViunbUiBu, he who lives, the living man.
Nambia'^eaau, those who live, the living.

The syllable ma, used either as infix or suffix, also conveys the

plural sense, as:

Palen, thine.

PttUnma, your.

Fcminines arc distinguished by the suffix /// or ////, as vi/a, boy;

vilalu, girl ; lus, man ; luslu, woman. Also apparently by a change

of another vowel to the u, as we find, sadaUe, married man
;

tudaiec, married woman.
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Numerals.

The ancient cardinal and ordinal numbers of the Jivaros were as

follows

:

1, ala.

2, catu.

3, cala.

4, encatu.

5, alacotegladu (ala, one ; btegla, hand ; du, ternaination).

6, intimutu (the tliiimb, of the second hand).

7, tannituna (the index finger, of the second hand).

8, tannituna cabiasu (^the finger next the index).

9, bitia btegla cabiasu.

10, catbgladu (=two hands).

This cumbrous plan has long been superseded by the adoption

from the Kechua of the names of numbers above five, so that the

present numeration is :

1, ala. 5, alacotegladu. 9, isko7i.

2, catu. 6, sokta. 10, chunka.

3, cala. 7, ganchis. 100, pazai.

4, encatu. 8, pusac.

Particles.

A marked feature of this tongue, which it shares with so many
others on the American Continent, is the abounding use of particles

to modify the meaning of roots and themes. Whether these are to

be regarded as themselves the remnants of worn-down themes, or

as primitive phonetic elements, is a yet unsettled question, though

for myself I incline to the latter opinion. The MS. I am quoting

gives a long list of such significant particles, the most important of

which are as follows :

a or ha indicates causative action on another ; as uranlec, I eat ; auranlec,

I cause another to eat.

apa or pa denotes present action, as riambilec, I live ; nambiapalec, I am
now living.

ata or anda is a sufllx denoting an interrogation.

cun, as an infix, denotes action about to take place.

ilala, as an infix, signifies that the action is of a permanent character.

imbo, as an infix, conveys a negative sense, and is often employed with

the regular negative, cola.
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itu, inserted before the termination of verbs, indicates that the action is

done for another.

la, infixed, signifies that the action is for this one time only.

misan, infixed, conveys the sense that the action is shared by all present.

na, as a suflix, indicates habit, as intulina, he who is habitually in a bad

temper.

nunda, infixed in the present tense, denotes that the action takes place at

some other time ; as notonundalec, I do it (am accustomed to do it,

but am not doing it now).

pa or tnba, an afflrmatory suflix.

qui, as an infi.K, denotes that the action takes place where the speaker is

at the time.

ti is a frequent euphonic suffix, which does not alter the meaning.

van, as suffix or infix, denotes possession; as huchavanlosa, those who
have sins.

vanan, like itu, signifies action for another ; as mucliavananamasu, thou

who asks for us.

ya or nara, as a prefix, intimates a wish or desire; as palee, I see ; yapalec,

I wish to see.

ya, as a prefix, denotes reciprocal or mutual action ; as yainmali, they

desire to take each other (in marriage).

Verbs.

The verbs have but two tenses, the present and the future.

Occasionally the adverb epa, now, is prefixed to define the present,

and mica, pi. naupa, to denote a past time.

The formation of the future is frequently irregular, but the

following examples will show its usual forms. It alone appears to

present a dual number.
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bosucut I am bad. In a similar sense the verb nolec or nilec, I do

thus, I am thus, is often heard.

There is no trace of a true passive voice, its place being supplied

by the sense of the verb or by particles.

At the conclusion of his MS. the author inserts two versions of the

Lord's Prayer—the one " in the Xebera language, as it was spoken

in the earliest times of the mission," the translation being that of

Father Lucas de la Cueva (about 1655) ; the second in the language

of the period of the writer, which I suppose to have been about one

hundred and fifty years later.

Of the second or later of these I have ventured an interlinear

translation, while the former I insert without a rendering.

Lord's Prayer in Jivaro—Later Version.

Papa mapoa, mosninanloquee napala ; linlinpalin nomisansu muchai

;

Father our, heaven ia art thou ; name thy holy become;

quenmaquinlosamatu cudaquec unadiai ; loantamaau nomisansu notoi

thy kingdom us to come; desire thy holy be

maponsu mosninanloquee, nanaposu pilaasu lupaquec unda; uglilosa

as heaven in, earth in; daily

tandamapoa epala ugli eneaodec ; cudaqai huchabidoc anuladdc, maponsu

bread our now to-day give; our sins forgive, as

quenmoa unda alapila dape'dlosaqui huchanengna anulalidoc; aaerata

we others their sins forgive

;

quenmoa dentatutan, quenmoa cola JDios ayuaimbocaquec ; nanamengtu

our our us

moimbosubuegla atiegodac.

evil from deliver.

Lord's Prayer in Jivaro—Earlier Version.

Papa mapoa, mosenquec napala^ linlinpalin ruchapalin ; quenma quilo.

samasu cudaquec undiai. Loantacasu notetiuma mapolina mosninanloquee

inosupila asmnineenloquee unda. Uglilosa tanda epala ugli encaodoe

nulaodoc cutaqui hudabidoc ; dengquina ciida anulalidoc aubaqui liucha

nengna ; anerata apolata muehaquee amengdana ; moimbocasuquegla atiego.

English-Jivaro Vocabulary.

Above, mosenquec. Ask, to, mucha.

Ankle, tula. Bad, moaimbosu, aperosu.

Arm, da'mpa. Beard, amucuiola noteri.

Arrow, na'mu. Belly, du', metpi, oquiulec.

Ashamed, to be, dacotalee. Below, vilenquec.

PROC. AMEK. PHIL08. 800. XXX. 137. I. PRINTED MARCH 16, 1892.
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Bird, ilana'r, tiperllu.

Black, cntli, cadladasu.

Blind, dapina.

Blood, uogladec.

Blue, carcaso.

Body, logueglo, timipi.

Bone, lansi.

Born, to be, oclUee.

Boy, Vila.

Branch, taumee.

Brave, nan'tapi.

Breast, mudin, titoi.

Brother, yalli, yuyu'ue.

Burn, to, ugedalee.

Buy, to, ucolatolee.

Calabash, pabi.

Call, to, poclolec.

Child, babi.

Clothing, capi.

Come, to, undialee.

Cold no'qued, noq'r.

Cotton, piterlu, boungpalo.

Cover, to, patantuUc.

Dance, to, damalec.

Dawn, to, ugliti.

Day, 'ugli.

Dead, timiantu.

Dear, Uada, nunilu.

Death, tominaeaso.

Deer, boro'.

Dog, nini.

Drink, a, hua$u, ulee.

Drink, to, upailneu.

Drum, tundo.

Dwell, to, nambilec.

Ears. Miec.

Earth, land, lu'pa.

Eat, to, caUc, uranUc.

Egg, eado.

Elbow, quog'da.

Eoemjr, quegma.

Eotor, to, da'Uc.

Eyes, Uada, da'pila.

Psoe. Uada (m« Eyt*).

Fmther. ambo'lu.

Femulv, euapr".

Field, tiq'n naua.

Finish, to, tavantulec.

Fire, poung.

Fish, samer, lapisamed.

Flesh, meat, canan.

Flint, mosed.

Flute, pi'leana.

Flower, a, dancu.

Food, ca'lo'.

Foot, la'ndec.

Forehead, teqiceda'.

Forest, tana.

Girl, vilalu.

Give, to, n'galec.

Go, to, palec.

Gold, uri.

Good, moa, moali.

Grandfather, papaiangu.

Grandmother, ami'.

Great, cuni, chi, halupi.

Green, canin'rtia.

Grow, to, zuzulec.

Hair, hintic.

Hammock, ta'la.

Hand, otegla.

Have, to, nali, napali.

Head, uma.

Hear, to, la'oclec.

Heart, cangan.

Heaven, moaniiianlo.

Herb, puma, daubad.

High, chi.

Hill, mutopi.

House, pi'dec.

How ? mapoli.

Hot, UCU8U.

If, aa, n'tati.

In, pa'lcc.

Indian, muda, cuapv*.

Iron, huana'.

Kill, to, atiminlee.

Knee, toto'pi.

Knife, aeotic.

Know, to (things), nintitulec.

(persons), loatulee.

Lake, suagna.
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Last, na'pi.

Learn, to, nintitanalec.

Life, nambiacasu.

Light, a, ugli, oeli.

Light a fire, to, atengtalec.

Lightning, yilmerlec.

Lip, u'tec.

Live, to, nambilec.

Lizard, tuda, lili.

Love, to, tan'denlec.

Maize, totm, totrlla.

Man (vir), quenmopinen.

Married man, sadalee.

Married woman, sudalec.

Medicine man, wizard, piehotasu

muda.

Monkey, duda, uolo, lolo.

Moon, ducat.

More, hapia.

Most, halupi, mointi.

Mother, auauc.

Mouth, lala'.

Much, cupi, bapo.

Name, linlin or liiitin.

Navel, mumu'la.

Near, pa'ula.

New, na'lu.

Night, dogpili.

No, cola.

Nose, ne'tic.

Now, epala.

Old, tas'serpi.

Old (man), taa'pitosu.

Old (woman), tas'serllu.

Open, to, hoquerlec.

People, vapomuda.

Pray, to, malealec.

Raft, sudu'.

Rain, to, olat, olanli.

Rainbow, podo'na.

Red, pip'rasu, togua.

Road, degaun.

Root, otecnin.

Run, to, tecalec.

Salt, lamu'la.

Say, to, tulec.

See, to, lolec, loapalec.

Semen, miladoc.

Send, to, piuglec.

Shade, shadow, dachu'na.

Sierra, obituna.

Sin, a, hucha.

Sing, to, peclalec.

Silver, culiqued.

Sister, chayauc, cadecuc.

Sleep, bitilec.

Small, hamecha.

Smoke, cadlo or callo.

Snake, daua.

Soul, vada, timipi.

Spaniard, vadan.

Speak, to, laonlec, lalalec.

Star, tandola.

Stick, na'la, unguna.

Strong, nantapi.

Sun, quo'qui.

Sweet, yali.

Take, to, malec.

Tame, daiali.

Tapir, pahuala.

Teach, to, anintitulec.

Throat, unqued.

Thumb, iatiinutu.

To, qitec.

Tobacco, pinterlo, tihualee.

Tongue, ninegla.

Tooth, la'tec.

Totem, clan, patun.

Town, ninan'lo.

Tree, nala, tquig'uinti.

Turtle, mado.

Uncle, aprcha.

Valley, sa'ca".

Virgin, inilad.

Wall, lupa, patenpi.

Water, doc.

White, dadapua'au.

Who, deng.

Wind, tanlo'a.

Within, que'negla.

Without, a'dipi.

Woman, cuapr", sada,

Wood, deboe.

Yellow, chapicaso.
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Til.

THE CHOLONA LANGUAGE.

Nothing has heretofore been printed of the language of the

Cholonas. This tribe dwells on the left bank of the upper Hual-

laga river, between 8°-9° 30' South latitude. They were visited

by Edward Poeppig in 1829, when he found them to number about

1000 souls, scattered in missions on the banks of the Monzon,

Uchiza, Tocache and Pachiza, small streams flowing into the

Huallaga. At the close of the last century they occupied a mission

with the Hibitos or Xibitos, and together numbered about 5000.*

Poeppig asserts that the Hibitos speak a wholly different tongue,

but this is denied by my MS. authorities, who acknowledge only a

dialectic difference ; but the German traveler is correct in his state-

ment that some of the wild Chunchos of the Sierra belong to the

same stock.

My source of information in regard to this language is a MS. in

the British Museum, entitled Arte de la Lengua Cholona. Its

author was Fr. Pedro de la Mata, who wrote it inTruxillo in 1748,

from which original the MS. in question is a copy made by Fr.

Geronimo Clota, in San Buenaventura del Valie, in 1772. It is a

small octavo of 132 folios and is complete. Fathers Jose de Araujo

and Francisco Gutierrez wrote also Artes of these dialects, but I

have not discovered their manuscripts. There is also a MS. Arte de

la Lengiia Cholona^ apparently anonymous, mentioned by Ludewig,

Lit.of Amer. Aborig. Langs., p. 162.

The Cholona is a language extending over a small area, but it

seems connected with no other, forming an independent stock.

The only analogies worth mentioning which I have noted point

towards dialects of the Arawak stock. For instance :

Sun, muxae. This seems= kamu saache, "the shining sun," of the

Moxos.

Moon, pel; allowing for r=i, this is close to the pueri of tiic Jucunii

dialect.

Eye, narhe; reminds one of the nuehii of tlie Canamirirn ; the nacuque of

the Uirina, etc.

T(H)ih, aU ; ttgiiiu allowing r-^ I, tliis is tlie ort of the Qoajiro.

Black, ualueh or chalueh; gkulek in Aruicu.

White, Chech; ghalik in Aruicu.

•Sm mjr Amtrlecm Mace, p. 38S.
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Whether these analogies are sufficient to classify it with the Nu-

Arawak groups of Von den Steinen is doubtful. The differences in

the personal pronouns especially seem to isolate it from the dialects

of that stem.

Phonetics.

The letters b, d, rand / are lacking in the Cholona alphabet.

The soft ch (as in '' choose ") alternates with the soft th ; the latter

is represented in the Spanish alphabet by z, so that in the Arte, z

and ch are interchangeable. Initial g is hard before all vowels.

The vowel represented by o is stated to be between o and u, and is

probably the neutral vowel (as u in "but "). The initial / seems

to represent a slight aspiration, as iayuox hayu, man. The elements

« and ng appear to be nasals.

The accent always falls on the last syllable, except in some verbal

forms, where it is found on the penult. Poeppig says that the

sound of the spoken tongue is disagreeable to the European ear.

Nouns.

The relations of the nominal theme are indicated by suffixes,

which may be arranged to appear like a declension, though not

really such.

Nom.—iayu or iayutup, the man.

Oen.—iayuilou, of the man.

Dat.—iayuhe or iayuge, to the man.

Ace —iayute or iayutu, the man.

Voc.—iayuey or iayupey (fem.), O man.

Abl.—iayute or tep, pat, nic, with or by the man.

The plural is formed by the insertion of the particle /oi, before

the case ending.

nunlol, the men.

nunlolloula, of the men.

nunlolge, to the men.

nunlolte, the men (accus.).

nunloltep, with or by the men.

The case endings are used only when required to render the

meaning clear, as Juantup Pedro ilami, Juan killed Pedro, where

the accusative termination is omitted, that of the nominative suffi-

ciently indicating the relation. Certain par.ticles also give a plural
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sense, in which case lol is omitted. These are mec, all
;

pullem,

along with; comec, incomec dind pemec, signifying quantity, and

manmin, as many as. Whenever the plural is indicated by the

form of the attached pronoun, other plural signs may be omitted.

There is no grammatical distinction of gender in nouns, differ-

ence of sex being indicated by the terms nun, male ; ila, female,

which may be either prefixed or suffixed, as

:

Man, nuniayu or iayunun.

Woman, ilaiayu or iayuUa.

Boy, nunpuUup.

Girl, ilapullnp.

A neuter or epicene gender can be denoted by a suffixed 3, as

nufto, a person.

Various suffixes are added to nouns to modify their meaning, as

:

nie, signifying excess or abundance.

zu, signifying absence or negation.

eamayoc, indicating knowledge of a subject or practice in it. This word
is borrowed from the Kechua.

Pronouns.

The pronouns possess the prominence in this tongue which they

so frequently show in American languages. All parts of speech can

be grammatically inflected by their agency, and they generally

suffice to indicate the plural without the insertion of the plural

sign, /(£?/.

The primitive pronouns are:

I, oe. "We, guija.

Thou, mi. You, minaja.

He, $a. They, chija.

The separable or independent possessives are formed by adding

to the primitives the particle a/ou, with slight euphonic changes:

Mine, oealau. Ours, guihaguilou.

Thine, mimilou. Yours, viimilouhn.

Hit, sailou. Theirs, cldhaloula.

The inseparable possessives are those prefixed to form the con-

jugation of verbs, and attached to certain classes of nouns. They
are as follows

:

My, " Our, qui..

Thy, »« (maftc.), p- (fcro.). Your, mi- (both genders).

His (none). Their, chi-.
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In the transitions of verbs the pronouns are abbreviated and cer-

tain other forms used, as :
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Verbs.

All active verbs are conjugated by transitions, formed by prefix-

ing the pronoun of the person acting, and inserting immediately

after it the pronoun of the person or thing acted upon. Example :

amcollan, I thee love.

mayian, thou me watchest.

payian, he me watches.

asac apuchihan, my food me they give.

miaac mapuchilan, thy food thee they give (masc. ).

pisac papuchilan, thy food thee they give (fem.).

aae hapuchilan, his food him they give.

ysac apahapuchan, their food them I give.

These are forms of the verb apuchan, to put before one, a

derivative from amchan, to put, to place. Other examples :

amMiUcts amenan, I thee wish to love.

macoleete mimenan, thou rae wlshest to love.

Diosqui ngolecte quitnenan, we wish to love God.

Diostup iccolecte ymenan, God wishes to love us.

The variation in the third person plural in the transitions appears

to depend on the following conditions

:

fno is used when the transition is from the third person singular

to the third person plural, as in the expression, " he loves them."

/>0 where the transition is from any of the other persons, singular

or plural, to the third plural, as :

apocoUan, I love them.

mipoeoUan, thou lovest them.

quipocollan, we love them.

mipocollan, you love tliem.

ehipocollan, they love them.

pa where the verb implies another object besides the direct

one, as

:

yehac apahapuchan^ I give them their food.

/a is employed when the transition is from the third person

plural to some other person than this, as

:

mieoUilatan, they love thee.

Ml is confined to transitions from third plurals to third plurals,

as:
ehipocollan, they love them.
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Syntax.

The construction of phrases will be seen from the following

examples

:

Liman ne yayu yzip pusimpat anantumila chectan.

Sierra in men their houses straw with covered are.

"The houses of the Indians in the Sierra are covered with straw."

The noun z/p and the verb anantuman have their pronouns in

the third person plural, so the plural particle lol is omitted.

The word chectan is an abbreviation of chi actan, the third person

plural of the verb actan, I stand, I am in a place. This verb is

much used to signify a usual action with reference to a noun, as

cot actan, I bring water; zip actan, I fix or arrange my house

;

ayllan actan, I make the bed, etc.

^anmac yayu izipte izoz pachaeotan.

Each Indian his house in his idols keeps.

"Every Indian keeps idols in his house."

English-Cholona Vocabulary.

Armadillo, xax, tacla.

Bad, evil, iiieaj.

Black, zaluch or chal.

Boy, nun-pullup.

Die, to, colhac.

Drink, a, axitlam.

Drink, to, axcan.

Each, every, nanmae.

Eyes, nache.

Father, pa.

Flesli, body, aycha (K.).

Food, apuchan.

Fox, sup.

Girl, ilapuUup.

Give, to, allun.

Good, pallou.

Green, llin.

Hair, pe.

Hands, nen.

Head, tech.

House, zip, chip.

Husband, mulucJi.

Idols, izoz, ichoch.

Lance or dart, ulluc.

PROC. AMER. PHILOS. SOC. XXX.

Louse, culld.

Love, to, agollan.

my love, agole.

my lover, acoleuch.

Maize, each.

Man (homo), iayu or hayu.

(male), nun.

(married), mulueh.

Moon, pel.

Mother, pan.

Mountain, sierra, liman.

Nose, quexum.

Not, nothing, ma.

Place, to, amehan.

Red, llaca.

River, xocot.

Road, path, pana.

Rule, to, capac (Kechua).

Sick, cama.

Silver, checho.

Son, pul.

Soul, zall or chall.

Spittle, olle.

Stars, kenna.

137. J. PRINTED MARCH 16, 1892,
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Straw, dry grass, pusim. Will, wish, men.

Sun, muxac. my will, amen.

Teeth, my, ale. I wish, amtnan.

Tongue, momey. Woman (female), ila.

Town, putam. ilajayu.

Water, cot. (married), zala.

White, ehech. Word, ML
Wife, zala. Yuca, el.

IV.

THE LECA LANGUAGE.

The Lecos of the river Beni have been erroneously included in

the Tacana stock by D'Orbigny and later writers (including myself).

The only material I have anywhere found of their language is a short

vocabulary given in Weddell's Voyage dans le Nord de la Bolivia

(Paris, 1859); but this is sufficient not only to take them entirely

out of the Tacana group, but probably to place them in an inde-

pendent position by themselves. As Weddell's book is not to be

found in many libraries, I shall translate and rearrange his list of

words and precede it with some remarks on the tribe and its possible

affinities.

The Lecos are stated by Weddell to have resided originally on

the Rio Tipuani and its affluent, the Rio Isuaya, whence they

removed to the banks of the Rio Mapiri.

On Arrowsmith's map (1809) the " Rio de Lecos " is located as

a branch of the Rio Beni, between 13° and 14° South latitude, in a

region assigned to the " Samachuanes," though I suspect these are

the " Muchanes" of other writers, and who, according to Weddell,

are Mozotenos.

The mission of Aten, in the valley of the Rio Beni, is distinctly

stated by an official authority in the last century to have been peo-

pled by the Lecos,* so we must include in them the " Atenianos,"

whom D'Orbigny classed with the Tacanas.

A somewhat extended comparison has not furnished me with

positive grounds for including the Lecos in any known linguistic

group. Most of the analogies I have noted are with the Carib

stock, and some of them are striking, but scarcely decisive.

• " En Aten m bablan U Ixsc* por wr osto Puoblo do Indios Lecos." Detciipcion de la»

Mtttonet del Alio I'cru. 1771.
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Leca Analogies.

Sun, Jie'no ; compare bue'no (Opone, Carib stock).

Moon, kurea ; comp. kede, siregu (Carib dialects).

Water, dua; perhaps from Carib tuna.

Arrow, uela; not far from Carib boule'oua.

Arm, bepel; close to Carib yapoule, japali.

Tooth, bikiri ; nearly the same as the kxier and yeri of Caribs.

Heaven, kaut ; almost identical with the Bakairi kxau and Carijona

cahoue, both Carib dialects.

Legs, boo'te; comp. Carib iebeti, beti.

I think it is safe to infer from the above comparisons that there

is an infusion of Carib elements in the tongue ; but the material is

too scanty to assign its true value.

According to a count made by the missionaries in 1832 there

were about two thousand natives at the mission of Aten, all of

whom we may assume were Lecos. Dr. Edwin R. Heath, who

spent two years in the valley of the Beni about 1880, does not men-

tion them, at least under this name, and gives no specimen of their

language.

In personal appearance the Lecos are described (by Weddell) as

of pleasant expression, with straight foreheads and horizontal eyes,

the mouth of medium size. In temperament they were frank and

cheerful. What is unusual, they seemed totally devoid of apprecia-

tion or care for music, and had no dances or songs of any kind.

The alphabet of the vocabulary is the Spanish ; U is the French

u ; yas ischa in German.

English-Leco Vocabulary.

Arm, bepel. Flower, tutha.

Arrow, uela. Forest, kanda.

Belly, buwOwbo. Hand, bueu.

Bird, katchu. Head, barua.

Blood, bile. Heaven, kaut.

Body, bonotchco'io. House, uan.

Bow, tchava'ia. Leaf, uoia.

Child, yatchpaik. Legs, boo'te.

Earth, lal. Man, yubnsa.

Eyes, bisiri. Milk, buchuluro.

Feet, besel. Moon, kurea.

Fingers, biui. Mountain, uotha.

Fire, moa. Mouth, bokbrua.
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Nails (finger), biaita.
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Dr. Spix, and published in Martius' Glossaria Linguarum Brasil-

iensium ; the other, a short catechetical work, which forms the

material of this study, and which has never been printed. The
original is in the British Museum, Manuscript Department, and

bears the title :

'
' Douirina christa'a pella Lingoa dos Manaos. '

'

It has long been known to bibliographers, and is referred to by
both Ludewig and Von Martius, but no one has copied or pub-

lished any portion of it. Its authorship and precise date are un-

known, but it has the appearance of a draft or copy of an older

work, which it would seem was composed in 1740. The orthog-

raphy of the Portuguese words is somewhat irregular, and there

also seems to be an uncertainty in the spelling of various native

terms. The extract which I give is about one-half of the whole,

and is sufficient to show the character of the tongue.

A comparison of the words of the text with those collected by
Spix about a century later shows little change in the dialect,

especially when the difference in the method of transcription is

allowed for, the writer of the text having employed the phonetics

of the Portuguese tongue, while Spix followed that of the German.
To illustrate this, and also to facilitate the examination of the text,

I append a list of some of the words in the latter, the majority of

which are also found in Spix's vocabulary; the latter I have placed

in brackets and appended an S.

English-Manao Words.

All, sahaque. Man, herenary (jyrinaly, S,).

Always, lyxaoari. No, not, mehe {ine'e, S.).

Be, to, mhi. Our, us, ome {huene, S.).

Believe, to, yaniqui. See, to, dabata (pipata, 8.).

Belly, tuba (tula, S.). Sins, barayda.

Body, caeadyr (katy, S.) Son, bauri. dayri (tany, S.).

Day, samaeo (tzamako, S.). Stone, kyd (ghua, S.).

Die, to, mitica {uamatika, S.). Teacli, to, cayna.

Earth, etudeo (ete'e, S.). Three, piaduqui (pialuky, S.).

Father, yracary (apakony, S.)- True, caura.

God, lupa {mauary, 8.). Virgin, sabyra.

Heaven, quinaucudeo {qhinauigota, Where ? padeura.

S.). Why ^. capeda.

Hell, caman latyma.

Most of these words are derived from roots extending through
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many Arawak dialects, and are the property of that stem. Others,

however, are borrowed from the Tupi. This is especially so with

the word for God, Tupa, which is still in use in the Brazilian

'*Lingoa Geral."

The personal pronouns as given by Spix are :

I, no.

Thou, pi.

He, erouty.

We, huene.

You, yna.

They, nela.

The possessives, however, which are also employed in the con-

jugations as inseparable prefixes, differ from these. Thus we have

:

oe-mequer, our Lord.

oe-naca, like us.

oa-yaniqui, we believe.

oa-batar, we shall see.

p'yaniqui, thou believest.

babatare, they shall see (him).

DouTRiNA christa'a pella Lingoa DOS Manaos.

p. De q'. sorte se ha de haver o

homem neste mundo querendosse

livarsse do inferno, e quereudo hir

ao ceo ?

R. Crendo em Deos, fasendosse

baplizar, i goardando sua ley.

P. Ha Deos?

R. Ha.

P. Credes em Deos?

R. Cremos.

P. Quern he Deos ?

R. O que fez todas as couzas.

P. Com que fez todas essas oouzas?

R. Com hua' sua so'palavra.

P. Deos tern corpo como nos?

R. Nam tem.

P. Deos teue antiguamouto

principio?

R. Nam teve principio.

P. Bern pre soy ?

R 8«mpre.

P. Ha deter para somproT

R. Par* sempre.

P. Ca peda lyanaqui samaco
auaqui Qamanna tyma gotia, oau-

Qy-yapa que rey lyiiJi kynaucuda

dicbe lyoaya edaca u§na?

R. Tupiv yaquer cayta ca lygara

auaquyra.

P. AuQyna ca Tupa ?

R. Auuynaca.

P. Pyanj'qui Tupa ?

R. Oayaniqui.

P. Capagay Tupa?
R. Sabaqui bayqui tumaquer.

P. Capa iiyna pura' Tupa tuma
bayqui sabayque?

R. Lygara iiynapura.

P. Cacadyra oSnjIca TupS ?

R. Mehe cacaliury.

P. Catuquir ha (juer rlra bauy-

napu Tupft?

R. Muho catuquinhaqueri.

P. Lyxiioari sahlrV

R. Ly-xaoari.

P. Bayrichipa sahi lidcuri?

R. Bayriche.
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P. Aonde esta Deos?

R. No ceo, e na terra em todo o

lugar aonde cliamuo por elle.

P. Pode o homem ver aqui a

Deos?

R. Nam pode ver,^

P. Porque?

R. Porque nam tern corpo.

P. Aonde o hemos de ver?

R. No ceo hiado nos la.

P. Eos que sorem ao Inferno nam
o hao de ver 1

R. Nam o hao de ver.

P. Por que rezam ?

R. Em casligo desus culpas.

P. Padeura sahi Deos ?

R. Quinancudeo, etedeo sabaqui

panoquer deo, padeno oacayta.

P. Sabyra sahi oabata caydSo

Tupa?
R. Mehe sabi oabatar.

P. Caypeda?

R. Mehe cacasyr.

P. Padire oabatar?

R. Guinacuda dixe guareda oaba-

tar.

P. Bamane camanhatyma diche

gareda babatare ?

R. Mehe babatare.

P. Capeda?

R. Mehe bayallgara gata o^ney-

ninique.

Preguntas sobre a SS. Trinidade.

P. Quantos Deoses ha ?

R. Hu so Deos verdadero.

P. Sendo pessoas quantas sao?

R. Sam tres.

P . Como se chamao essas tres pes-

soas?

R. Deos "Padre, Deos filho, Deos
Espirilo Santo.

P. Aelle se chama santisshna

Trinidade ?

R. Aelle.

P. Porque rezam ?

R. Porque em hu so Deos eslara

tres pessoas.

P. Esse Deos' Padre, Deos Filho,

Deos Espirito Santo he o mesmo
Deos ?

R. He hu so e o mesmo Deos.

P. Em quanto pessoas he a mes-

ma pessoas ?

R. Nao : em quanto pessoas Deos

Padre he differente, Deos fllho he

difference, Deos Espiritu santo he

differente.

P. Qual dessos pessoas anllgam'*

P. Paquiby Tupa ?

R. Baurayma Tupa caiira.

P. Paquiby lideno paquiby.

R. Pyaduqui baduqui.

P. Capacapa mara qui-yo piadu-

qui baduqui-y6 ?

R. Tupan yracary, Tupan bauri,

Tupan Espirito Santo.

P. Lysciniqui oena as. Trind* ma-
cQy ?

R, Lyxiniqui.

P. Capeda?

R. Baurayma Tupa lyanaqui pya-

duqui baduqui liQri.

P. Balirayma lioari Tupa ly Tupa
yracary Tupa bayri Tupa Espirito

Santo.

R. Baurayma Tupa oary,

P. BaQraymara sahi lideobaura?

R. Maycadi ; bauraymarara Tupa
yracari, ayunaca Tupa bauri iiuyna-

ca, Tupa Espirito Santo adynaca.

P. Padeuora lypa bauynapu lypa
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soy pr°, Deos Padre soy pi° ou Decs

filho ou Deos Espirito Santo ?

R. Nao soy pro nen hum todos

sempre foram.

P. Qual dessos pessoas antiguam'^

foy a q. se fez homem como nos ?

R. O mesmo filho de Deos.

P. Como se chauia o filho de Deos

depoy de feyto homem ?

R. Nosso senhor Jesus Chrislo.

P. Por isso he, que os Christaos

tomaram este nome ?

R. Por isso.

P. Que quer dlzer Christaos?

R. O que he bapti zado, entre em
Jesus Christo filho Deos.

P. Deyxou antigamente N. S.

Jesus Christo outra pessoa em suo

lugar anlez de hir ao ceo ?

R. Deyxou s. Pedro e todos os

Papf.s seos successores p» gover-

narem a santa madre Igresia Catolica

de Roma assim chamada.

P. Que couza he Santa Madre
Igresja Catolica de Roma ?

R. Sao todos os que sao baptiza-

dos, e estao pela paluvra do summo
Pontifex Papa de Roma, e agvardao

e creem em Jesus Cliristo.

P. Quern e nosso seohor Jesus

Christo?

R. Verdadeyro Deos, e verdadey-

ro homem, como nos.

P. Como he verdadeyro Deos?

R. Sendo verdadeyro filho de seo

Padre.

P. Como e verdadeyro homem.
R. Sendo verdadeyro fillio da

•empre virgoni Maria.

P. Deos flllio tern corpo como
00* f

R. Tem corpo.

P. Quem fez antigamente o corpo

de noMo Senhor Jeiua Chriato?

Tupa yracary lypa oacaru Tupa
bauri oacaru Tupa Espirito Santo?

R. Mehe lyaquyra quariry.

P. Capa bauynape qui-yo piadu-

quy baduqui di lixir ; herenari cau-

T&y eaanady oenake?

R. Tupan bayri.

P. Capa<jay Tupa bauyri-y here-

nari caurary tuminhane garede?

R. Oemequer Jesus Christo.

P. Lygayqui cayta Christaos?

R. Lygayqui.

P. Capa<jay caytaca Christaosly ?

R. Tupan bayri catyaca Jesus

Christo eyilquer.

P. Nemeda dipa baunape oeme-

quer Jesus Christo baura 66 cuni-

apay quinaucuda lixyra gereda f ga-

taya ?

R. Nemeda S. Pedro sabaque Pay
abarepauo mar Simaui caydixi santa

madre Igreyja calholica mequer-ey

Papa de Roma oac&yta.

P. Capacay Santa Madre Ig» Ca-

tholica de Roma?
R. Sabaque caytaca Jesus Christo

eyaquer ligara abarepano mar Papa
de Roma gara anaguyra.

P. Capacay 66mequ8r Jesus

Christo ?

R. Tupan caura, herenari caura,

ti(3naca.

P. Capeda Tupa caurayri ?

R. Tupa yracarl bayrinyo.

P. Capeda herenari caurayri ?

R. Santa Maria ababycagoereyma

dayri caurayri.

P. Cacadyra tienaque Tupa dayri ?

R. Cacadyra.

P. Capabaiiy napQ 6 u m e q u c r

JusuB Christo carytumuquer?
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R. Mehe capatomar Tupan Espir-

ito santo tunia quenda d6o letumin-

ha f graQa tumaquenda deo letu-

minha.

P. Padeuora sahi liaSna?

R. Lymaque sabjra Santa Maria

cayra ababycago erej-ma tubadgo.

P. Lydeii-o Santa Maria enida-

gareda sabyray ababj' cagoerjiyma

mehe runida agiura sayro

?

R. Lyaquira oary,

P. Luciioaniquy pura luy nidan

gaieda?

R. Meli8 ruputa.

P. Cap§da 66raequer Jesus

Chrislo yina samaco anaquja lyra-

caro gatia lynidan gaiSda tayapa

payni gaigda?

R. Pii&ly yburi metalyr pe le ly

R. Nen liuma' pessoa, o fez por

graqa o por obra do Espirilo santo

toy fey to.

P. Aonde foy feyto?

R. No ventre de liua donzella

cliamada Santa Maria.

P. E essa Santa Maria fleou sem
lezao assiin coruo otra qualqer vir-

gem que nunca pari6 ?

R. Nern mais nem menos.

P. E depois de parir filou sera

lezam ?

R. Nao teve lezao ficou sempre

virgeni.

P. De que sorte se houue N. S.

Jesus Christo neste inundo de nas-

cer de sua sanlissima may ?

R. Padeceo fo mccede e canpacjo

e todos OS malles de pena por amor pojta sabiique bayque pura ly ta ba

de nos f por nosso amor. ij a cadj" che.

P. Ensinou antigamente N. S. P. C ayna datir bafiynapQ o e

Jesus Christo dandu eutendimeDto mequer Jesus Christo Lita ecataya

a gente ? nitia herenari ychy ?

R. Ensinou. R. Recaynada.

P. Ao depoiz morreo ua cruz P. Guaynej'pa remotica cruza
por nos, em paga de nossos pecca- quadia 6 araane barayda oeney ?

dos?

R. IVIorreo.

P. Por amor q.®"" morreo?

R. Por amor de nos, por amor de

nossos peccados, ou salyfuQum del-

les, p^livarnos do Infierno, e levar-

Dos ao ceo.

P. Por sua vontade?

R. Por sua vontade morreo.

P. Pois elle nao hera Deas?

R. Hera Deos.

P. Pois esse morreo ?

R. Nao : o corpo q*tomou de sua

santissima may he q^' morreo.

P. Nao havia mos de hir ao ceo,

se elle nam morrera ?

R. Nao havia mos.

R. Matica.

P. Capeda remaiicu ?

R. Oagayque ciamane barayda

6en§y camanha tymagaiii o a u giiy

yapaquer quynauda lixira eda cay-

day.

P. Panangy?
R. Pananeyra rematica.

P. Meh8 sayhe Tupaly ?

R. Tupa.

P. Lydeu-ora Tupa malica ?

R. Mehe ; tupa, maiica caca rj'ra

liracaro lyxira ba Qua lyoari mati-

cady.

P. Mehe iiama quynaucuda diche

mehe 6 a matica gareda?

R. Meli§ ciama

PROC. AMER. PHIL08. 80C. XXX. 137. K. PRINTED MARCH 18, 1892.



BriDton.]
"^

[Feb. 5.

P. Quantos dias esteune N. S. P. Paquyby samaco 6emequ§r

Jesus Christo debayxo da terra Jesus Christo lideo rimaticani gar-

no teo sepulcro de pedra? eda et§ iiyn a, pudco kya anaquya.

R. Tres dias. R. Pyaquibaqui samaco.

P. Era depois como passou? P. Guaynej" padeura?

R. Resuscitou. R. Caydeu-o ocary.

P. Depois de resuscltar como se P. Caydeuo ocary guayney pad

-

houve? Sury?

R. Su bio ao ceo depois de 40 dias. R. Lycuruca iquinaudadire 40

samaco buiutiquey.

P. De que sorte se ha, ou esta P. Paquj-pa sahe cachadir lid-

agourla? §ury?

R. Esta asentado a raao direyta R. Tupan yracar sabjdi libauray

de Deos Padre tao honrado e esti- quidgu-o : subinha : aquidi ciiura

mado como elle. ymoeta pyrama.

VI.

THE BONARI DIALECT OF THE CARIB STOCK.

The last of the Bonaris died about 1870. At one time they were

a tribe of considerable strength, having their homes in the thick

forests along the river Uatuma, which empties into the Amazon
from the north, not far below the mouth of the Rio Negro. They

were, therefore, neighbors to the Manaos, whose location I have

already described.

They were a docile people, and readily collected around the

mission Father Nuno Alvarez de Couto established at Sant' Anna
do Atumd. There, however, they fell victims to various diseases

brought by the whites, and when Canon Francisco Bernardino de

Louza visited them, of all the tribe only one old woman survived

who was able to give him the words of its speech. These he pub-

lished in his book, Para e Amazonas (three parts, 8vo, Rio

Janeiro, 1874-5), which is scarce outside of Brazil, and from

which Dr. A. Ernst, of Caracas, obligingly copied for me the

vocabulary which I subjoin.

The name of the tribe is taken from the Tupi language or Lingoa

Geral of Brazil, and in its proper form Boan-uara means "snake-

men " or "serjx'nt-people." Other hoanari or snake-men are

mentioned, one band on the river Uaupes (Von Martius) and

another on Ihe river I^anna (Nallerer). It was a term probably

derived from the totcmic sign, or perhaps from some accidental or

fancied peculiarity, and has no ethnic significance.
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Even a slight examination proves the Bonari a well-marked Carib

dialect, and as such it is correctly assigned and located on Karl

von den Steinen's linguistic map inserted in his work, Durch

Central Brasilien. The only word, however, which he gives from

their dialect, keri, moon, is not quite correct, according to this

vocabulary.

English-Bonari Vocabulary.

Air, cahu.

Arrow, purena'.

Black, tapaiana.

Bow, urapa'.

Brother, mimien.

Cold, tecomiiihoa'

.

Dance, Uraiara.

Ear, panare'.

Earth, nono.

Eye, nuruba'.

Fire, uatu.

Fish, uutu.

Girl, meacaba'.

God, tupan.

Grandfather, tamunbd.

Head, iriopo'.

Heat, atupeua'.

Heaven, maica-paa.

House, abeno\

Husband, unho.

Infant, pitianhea.

Light, ataquice.

Man, uquere'.

Moon, quece.

Old, tapoucu'.

Old woman, nafoucu'.

Hain, eunoba.

River, tuna' (see Water).

Son, child, meco'.

String, ubudiana.

Sun, usiu'.

Thunder, darara'.

Tootli, jure.

Uncle, uemi.

Water, tuna.

White, tiada'.

Wife, upuiten

Wind, iriane'.

Woman, uauri.

The influence of the neighboring Tupi tribes is seen in such

words as tupan, God; tamunha, grandfather; urapa', arrow

{urapa'ra, Tupi) ; tiada, white (//, Tupi) ; tapaiuna, black {tapan-

huna, Tupi), and a few others more faintly. These are loan-words

which do not affect the mass of the language.

VII.

THE HONGOTE LANGUAGE AND THE PATAGONIAN
DIALECTS.

Among the manuscripts in the British Museum there is one in

Spanish (Add. MSS., No. 17,631), which was obtained in 1848

from the Venezuelan explorer, Michelena y Rojas (author of the

Exploracion del America del Sur, published in 1867). It contains
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several anonymous accounts, by different hands, of a voyage (or

voyages) to the east coast of Patagonia, " desde Cabo Blanco hasta

las Virgines," one of which is dated December, 1789. Neither the

name of the ship nor that of the commander appears.

Among the material are two vocabularies of the Tsoneca or

Tehuelhet dialect, comprising about sixty words and ten numerals.

These correspond closely with the various other lists of terms col-

lected by travelers. At the close of the MS., however, there is a

short vocabulary of an entirely different linguistic stock, without

name of collector, date or place, unless the last words, "a la

Soleta," refer to some locality. Elsewhere the same numerals are

given, and a few words, evidently from some dialect more closely

akin to the Tsoneca, and the name Hongote is applied to the

tongue. This may be a corruption of "C'hoonke," the name
which Ramon Lista and other Spanish writers apply to the Tsoneca

(Hongote= Chongote := Choonke= Tsoneca).

The list which 1 copy below, however, does not seem closely

allied to the Tehuelhet nor to any other tongue with which I have

compared it.

The MS. is generally legible, though to a few words I have

placed an interrogation mark, indicating that the handwriting was

uncertain. The sheet contains the following :

Descripcion del Indio.

Caveza, seyocup.

Frente,
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to the Cordilleras.* The words he gives from their tongue—if they

can be depended upon—prove it to be an Araucanian dialect.

Of the Chonos, who were a maritime people on the west coast,

we have no linguistic material ; nor can we define the relationship

of the Calen and Taijatef, who resided on the shore south of 48°

and spoke one tongue.

In the following table I present a comparison of a limited num-

ber of common words in Patagonian vocabularies, beginning with

the earliest—that collected by Magellan on his first visit to the

straits that bear his name, in 1520. It is interesting to note how

little the language has changed in the nearly four centuries which

have passed since that period. The list is found in Pigafetta's nar-

ration.

Dialect.
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Dialect.
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with a feminine prefix in iamo-kan-ok, kdrken, ackhanash {=wa-
kan-ash). The English form of this root becomes cunny, found as

a suffix to various tribal names.

Woman.—Zunum^ woman, as zunum nakon, ugly woman;
zunum kekalun, girl, young woman; iama or yama means properly

'* mother;" ache or ysher (Musters) is a woman of the same gens,

the masculine form of which is chen, brother; karken is a married

woman.

Sun and Moon.—The two prevailing roots are kar and shnin.

They both appear in Pigafetta's calexchem {=.kare-shuin). The

vocabulary No. 2 translates kora as "sun, heaven, God." The
generic term for both orbs is shuin (^chuina), which seems allied to

the Araucanian ^z^)'<?« of the same meaning. The Hongote ke-kar

shows the radical kar. Another radical for both orbs is the guttural

sound variously represented by kok, cue, y^ok, keng, geng, sheg.

According to Brydges the Yahgans have two different words for

sun, lum and usteca, and two for moon, annuca and hunian.

Fire.—The radical sound appears to be ^aua-/, spelled variously

yaik, hauak, kaiiik, etc. The first syllable is visible in maja=
maya-/.

Water.—The term jarra or karra means "drinking water,"

{ron\ jara, to drink; iagop is rain water {ciagop, rain, Hale); the

ley and lehe of Musters and Lista appear to be an abbreviation of

the hoW of Pigafetta.

Head.—Pigafetta's her= hel, which is a variant of guil, dil, etc.

Another radical for the idea is a guttural, ^^a, which is at the base

of ia^oe, the Hongote se-yocup, Yahgan luka-be, etc. (conip.

Araucanian lonco, head).

Eye.—All the words are clearly related except the Hongote.

Ear.—The term given by Pigafetta, sani, is repeated with slight

variation in the various dialects including the Hongote, except the

Puelche, where Hale and D'Orbigny give a different word. The

verb choinque, to hear, seems related to shene, ear.

Mouth.—Wide discrepancies appear in the terms for this organ.

The words chian, shahan and ihu?n are probably forms of shum,

which is the right word for mouth, while ia pelk, according to

Hale, means " my lips."

Nose.—The general root is a modification of ^, Lista's ot^ob,
which reappears in tochal, nohl, etc.

Tongue.— Pigafetta's sciai reappears in Muster's tai, etc.

rROC. AMER. PHILOS. 80C. XXX. 137. L. PRINTED MARCH 18, 1893.
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Tooth.—The prevailing radical or may be related to Araucanian

or, bone.

Hand.—Two conceptions are conveyed by the words presented,

che'me, che'ney jan, fan, all forms of the same= upper extremity,

arm and hand ; while or, cori, tsic-c'r, ya-s'k'cup all refer to the

fingers.

jPoot.—The general root >^^/ probably reappears in ' alj, and even

in shan-kence {^chen-kels, lower extremity), cuili-kulkul, etc.

House.—The root' is generally ko' a.

Numerals.—These display considerable diversity. Several are

merely borrowed from the Araucanian, in which we have : i, quine ;

2, epu ; 3, cula ; 4, meli ; 5, kechu. From kechu, for instance,

comes Hongote ciech, Tel. keitzun, tzen, etc. Hong, chalas prob-

ably ^Tel. ka-ash; Hong. i^z^Tel. t(i, etc.

The general conclusion to which these comparisons lead is that

the Patagonian dialects are probably more closely related than has

hitherto been assumed.

VIII.

THE DIALECTS AND AFFINITIES OF THE KECHUA
LANGUAGE.

At the time of the discovery, and probably long before that

date, the Kechua language was spoken along and near the Pacific

coast from 3° North to 35° South latitude, that is from the Rio

Ancasmayu in Ecuador to the Rio Maule in Chili.

Of course, in this long extent of nearly twenty-five hundred

miles of mountains and deserts, there was considerable variety in

its dialects ; but, so far as I can learn, much less than might be

expected at first sight. The Abb6 Camafio, a learned Jesuit who

traveled extensively in Peru about the middle of the last century,

and whose Elementi della Lingua Quichua has never seen the light

in print, classified the tongue under five dialects as follows :

1. The Chinchasuyo, spoken in the diocese of Lima.

2. The I.dniano, spoken about Lamas, in the diocese of Truxillo.

3. The Quitefio, current in and around the city of Quito.

4. The Calchaqui or Tucumafio or Catamarefio, which prevailed

west of the Cordillera in the province of Tucuman.

5. The Cuzcuaflo, in and around Cuzco.

Of these the last mentioned is that which is considered the
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classical, and was adopted by the missionaries as representing the

language in its purest and most ancient form. In it the drama of

Ollanta was composed, which is justly regarded as one of the finest

productions of American aboriginal literature.

The identification of the Calchaqui dialect of Tucuman with a

patois of the Kechua would settle a vexed question in American

ethnography and archaeology. The language and the nation of the

Calchaquis have long since disappeared ', but their material relics,

in the shape of well-constructed walls of dressed stones, tombs of

the same material, ornaments and images in copper and gold, and

handsomely decorated jars of earthenware, still remain in sufficient

abundance to testify to a condition of culture among them rivaling

that of the Kechuas of the western slope of the Cordilleras.*

The learned traveler, Von Tschudi, imagined that their tongue

was the modern Atacameno, and that these sparse inhabitants of

the desert were descendants of refugee Calchaquis.f But there is

no actual evidence to this effect.

Florentine Ameghino, who has done so much for our knowledge

of the Argentine Republic, claims the Calchaqui as a dialect of the

Aymara tongue of Bolivia ;J and the two latest writers on the sub-

ject, S. A. Lafone Quevedo and Dr. H. von Ihering, are equally

at issue in their opinions. The latter insists that the Calchaquis

spoke an idiom wholly different from either Kechua or Aymara ;§

while the former argues that this extinct tongue was " not exactly

Kechuan, but not altogether distinct " from it, and was a mongrel

dialect made up of Kechuan, Abiponian and Guaranian elements.
||

When we turn to the old authorities the point is by no means

cleared up. The first and best who states anything definite is the

Jesuit missionary, Alonso de Barzana (sometimes written Barcena),

whose letter from "Asuncion del Paraguay," dated Septembers,

1594, gives some pertinent particulars. He writes: "The most

widely extended languages (in Tucuman) are the Caca, the Tono-

cote and the Sanavirona. The Caca is spoken by the Diaguitas

and throughout the valley of Calchaqui, and that of Catamarca,

and in most of the district of Nueva Rioja. Nearly all the towns

* See authorities quoted in my work, Tht American Race, pp. 319 acq.

t Reisen in Sild-Amerika, Vol. v, p. 81 ; Organismus der KheUua-Sprache, p. 71.

X Ameghino, quoted by Ihering.

g In Diis Ausland, 1891, p. 914.

II
"Notes ia the Calchaqui Region," in the American Anthropologist, October, 1891,

p. 358.



Brinton.] «^^ [Feb. 5,

about Santiago use it, as well as the natives along the Rio de

Estero, and many more who live in the mountains. I have pre-

pared a grammar and vocabulary of this language."*

These statements assign a distribution of the language over an

area about 450 miles from east to west, and 300 miles from north

to south. It is highly unlikely that so widespread a tongue should

utterly disappear while so many of the descendants of those who
spoke it still survive. Yet the native population of Tucuman to-

day speak only a corrupt Kechua dialect, when not Spanish. In

fact, the name applied to the tongue by Barzana, kaka, is the

Kechua word for mountain, and signifies in this connection the

dialect of the mountaineers.

The grammar and vocabulary he prepared are lost, and we have

no monuments of the language remaining, except the geographical

and other names mentioned in the early writers or preserved on

old maps. In examining these one is at once struck with the

numerous names of villages ending in -gasta. These are found

from the Rio Salado to the Cordillera, and from about 26° 30' to

31° 30' South latitude; in other words, in just about the area

assigned by Barzana to the Caca tongue.

I quote some of them

:

Ambargasta, Quanagasta,

Amlngasta, Macliigasta,

Auguagasta, Paquilagasta,

Cahgasta, Tinogasta,

Calingasta, Tuquiligasta.

Chiquiljgasta,

I do not think there can be any doubt but that this gaita is a

corrupted form of the Kechua llacta, town or village. In pure

Kechua there is no g sound, and the c is a guttural (German ch)

;

so that a rough equivalent in the Spanish alphabet would be close

to gas/a. Moreover, many of the syllables preceding the termina-

tion are evidently Kechua, as:

CnligMtA= efija llnrtu, coUl town ; an appropriate name, as it lies high
up the Cordillera on the Rio du Liinarl.

Auguaguta— <iwr«<i lltirta, (Mienjlcfl' town ; occupied by hostile people.

(JaMngMlA =~ efuli Wicta, healthy town
; probably from its salubrious site.

• BAmiw'a latter U prhitod ht tbo Rtlaclonea acoar<\flc.a» <le Tndias, Prru, Ti»ino II

(IfMlrid. 1806).
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M&chigs,st&-= macchiy llacta, washing town, place where large solid things

are washed
;
quite suitable to the village of the name on the eastern

end of Lake Andalgala.

The Kechua origin of these names is plain. But if the Caca or

Catamareiio, as it is sometimes called, was merely a dialect of the

Kechua, why did Barzana speak of it as a separate tongue? Pos-

sibly because the differences in sound were so great as to render it

unintelligible to a person familiar only with the dialect of Cuzco.

For the present the evidence seems sufficient to consider the

Calchaquis a more or less mixed branch of the Kechua family, and

the supposition formerly advanced by myself and others that they

constituted an independent stock seems unwarranted.

The Quiteno dialect was held by Von Tschudi to present features

of higher antiquity than that of Cuzco. So far as I know, there

are few published specimens of it.*

The Chinchasuyu or Chinchaya dialect, also one of the northern

branches of the tongue, has been sufficiently analyzed by Von
Tschudi in his work on the language, his materials being drawn

from the Appendix to the second and third editions of Diego de

Torres Rubio's Ar/e de la lengna Quechua, and from the manu-

scripts of the German engineer, Hermann Gohring.f He finds the

pronunciation softer. Certain differences in the verbs appear, in

part, to be neologisms. And there is a rather large number of

words which are wholly diverse in the two dialects.

The Lamafio is said by Von Tschudi to be closely allied to the

Quiteno, but he acknowledges that he was not personally familiar

with it.

Whether the Incas, that is, the gens from whom the war and

peace chiefs were selected, had a language or dialect peculiar to

themselves, as asserted by Garcilasso de la Vega—and by nobody

else—has been again brought up for discussion lately by Dr. E. W.
Middendorf. He maintains that they had, and that this secret

language was the Aymara.| This he does in the face of the fact

that every one of the eleven words which Garcilasso quotes from

this mysterious tongue turns out either to be pure Kechua or from a

* An Arte, printed at Lima in 1753, of this dialect, is mentioned by Ludewig, Lit. of

Amer. Aborig. Langs., p. 162.

t Organismus dcr Kctchua Sprache, Einleitung, p. C5.

t See the Introduction to his worli. Bos Runa Sinii oder dcr Keihtta-Sprache (Leipzig,

1890).
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Kechua radical.* Dr. Middendorf holds his opinion not so much

on the evidence, as to support his favorite theory that the Kechua

civilization was derived from the Aymaras and that the Inca gens

was of Ayniara descent. Unfortunately, he has not acquainted

himself with the real constitution of the Kechua social system. It

has been ably and satisfactorily analyzed by Dr. Gustav Briihl f and

later by Heinrich Cunow.;};

The precise relationship of the Aymara language to the Kechua

has received considerable further elucidation through Dr. Midden-

dorf 's recent studies. He supplies a list of about five hundred and

seventy words, which have approximately the same form and sense

in the two tongues, and a second list of about one hundred words

which are alike in form but with more or less variation in sense.

There is also a strong phonetic likeness between the tongues, and

their grammatical characteristics approach each other. His conclu-

sion is that "Aymara and Kechua are sister languages, but are like

children of mixed marriages ; for while they agree in their essential

nature (in ihrem Wesen) quite to the most trivial peculiarities, yet

in external grammatical form, as well as in the larger part of their

vocabulary, they are wholly asunder." §
This is substantially the conclusion reached by that master of

linguistic science, Prof. H. Steinthal, who has ably explained the

identities and diversities of these two tongues on principles of

the general philosophy of language.
||

It is probable that further light would be thrown on this question,

so interesting for the information its settlement would yield on the

origin of Peruvian civilization and the archaeology of the region

around Lake Tilicaca, were the comparison instituted between the

oldest, and therefore purest, forms of the two tongues; and it is

partly to call attention to some rare or unpublished materials suit-

able for this purpose that I have introduced the subject.

• Von T«chu<U, Oraanttmm «ler KhetfuaSprache, Einleitunfc, s. 65. Wilhelm von Hum-
boldt WM tbo lint to identify- the words adduced by Qarcilasso ns members of the

Kvchua.
t<iuittnv Brfthl, Die CuUurvdtker AUAmfrlka$ (Clnclnnntl, 1887).

I
•• I)a«|wrunniiicho VvrwAndtachHfUMyiitem und dIeOcschleclilaverbiiiido derliikn," In

/Am AtulantI, IWl. An to ihu " Hvcrct languaije," Cunow says, after discussing wlmt wonls
of It wo And In Oarcllaaso—" Maa slobt, vou elaer Qflheimsprachc ktuin keiiiu Itede

Mln."

f Hm Dr. E. W. Mlddondorf, Die Almard-Sprache, a. 286, ttq. (t«lp»lg, 1891), mid lUix

JtMJM Simi Oder iler KfMhua-Spraehe, i. '& (LeipzlK, 1800).

I
" Dm VvrliAlUiiM wlMhendem Kctachua und AimnrA," In the Ojmptr RcikIh ol the

Ooofrte 4m AnMcanlatM, 7mm SmsIou (1888), p. 4no.
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Assuming with most Kechuists that the trend of migration was

from north to south, we should look towards the north for the oldest

forms of the tongue. This, as I have said, Von Tschudi did ; but

both he and Dr. Middendorf state that they had not seen the work

on the Quiteno dialect printed at Lima in 1753, nor apparently any

MS. on the structure of the northernmost branches of the tongue.

A vocabulary is mentioned by Von Tschudi, dated in 1S14, which

gives words of the idiom as spoken in the dioceses of Maynas and

Ucayali.

This could be supplemented by a later MS. in my library, con-

taining a Diccionario casteilano-inga (y inga castelland) segun se

habla en las montanas limitrofes del Ucayali and a Gramatica del

idioma Inga acomodado al modo de hablar de los manoitas y Maynas.

It is dated 1868, and the author is given as Fr. Mariano Castellan-

zuelo ; but it appears, in part at least, to be founded on some earlier

work.

A comparison of this MS. with the grammars of Von Tschudi

and Middendorf shows that the dialect of Maynas, the most eastern

of all the Kechua dialects, is more closely akin to the Cuzcefio than

to the Quiteno, both in vocabulary and structure. It does not pre-

sent the terminal nga to the verbal stem, common in the latter. In

vocabulary it is nearer the classical K.echua than to the Chinchaya

;

for example

:

'
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y. C. in Lingua Pacasd. It contains the original and an interlinear

translation in Latin. I quote the following passage as an example

:

Text in the Pacasa Dialect of the Aymara Language.

Aneha Tiacha llaqumnapana kerisinapa vila humppinapsa

Summte afflictionis suae agone suo, sanguineo sudore suoque tinito

tacutatha collna Jesuisa cinti carcta uraquetha

divinus Jesus valde fatigatus de terra surgens,

tartuasina yatiehatanacpant cutinira.

ad discipulos suos rediit. Verum eos vakl6 dormientes

Maasca acanaca conti iquisquiri hacjatassina parajtayana

deprehendens, eos excilavit, dicens : "Surgite! Jam euim venit

$as»ina aartupjama niupilla puri aljirihaja

venditor meus : quomodo vos dormitis? non videtis

lamisaraqui humana ' euja iquisipjiquita luinati

quomodo inimicu3 lueus non dormit, sed Judajorum in mauus

uUjapjta, eamisa aucahaja hanihua iqidti,

suas ad tradcndum me jam adest ?" Verum, divine Jesus,

maasca Judiona cana amparanacparw catuyana kattaqui

non solum de discipulis tuis conquerere, de hujus urbis incolis

niahua piorif Maasca collana Jesusay hauiqui

etiam conquerere, qui in omnibus et bingulis animas

yntichatanamatJia quejasirati (tea marca haqueitacatha.

8uas salvundi rebus semper dormitant, semper oiiosi sunt.

(From the Jliatoria D. N. J. C. in Lingua Pacasa, dioceiis urbia de la

Ptiz. Deacripsit D. B. de Merian. MS. folio.)

IX.

AFFINITIES OF SOUTH AND NORTH AMERICAN
LANGUAGES.

The first scientific attempt to show a connection between South

and North American languages was that read by Dr. Max Uhle

before the Congr^s des Amdricanistes at Berlin in 1888, and pub-

lished in the Compte Rendu of that association. It was confined to

demonstrating a relationship between the Chibcha dialects ot

northwestern South America to the Costa Rican dialects, which

have been so fruitfully studied by Gabb and Thiel.*

• I b»Tc lummarlicd the cvlcletu-o in The American Baee, pp. 184-186. I do not over-

look Oi- " 'V"!inin llcrxog'M arttclu In the Arrhiv filr Antlirop., 18R4, ontltlert, " Hobcr
dl« V<f txlN'xk'htiiiKiMi ilor ciiHtHrlceiiNiHchoii IiulluiiLT-Sprachen mil donou
vunOii' . .^ud Anicrlka;" but it duva iiul Uiku up the oubjucl iu aaclculUlc man-
o«r, aiid httOM lia rwulu •!« uiuHOlsiying.
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Still more recently an effort has been made by Dr. A. Ernst, of

Caracas, to establish a linguistic connection between the dialects of

the Timote stock, who occupy the Cordillera in the district of

Merida (8° N. lat.), and the Costa Rican dialects, thus bringing

the Timotes into the Chibcha stock, as he expressly claims. He
goes yet further and seeks to discover verbal identities between the

Timote and the Guatuso, spoken in Nicaragua on the Rio Frio.

The latter is not supposed to be related to the Costa Rican dialects,

which makes Dr. Ernst's theory the more important could it be

substantiated. He has published a list of forty-five words in an

article in the Boletin del Ministerio de Obras Piiblicas for April 8,

1891 (Caracas, Venezuela), on which he bases his claim. I trans-

late and arrange these words, and shall examine the alleged

analogies.

Supposed Affinities between Timote, Costa Rican and

Guatuso Words.
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from Nicaragua, we enter a territory which was at the discovery

occupied by nations whose traditions and linguistic affinities

pointed to the higher latitudes of North America. Such was the

Nahuatl tribe, who occupied the islands and southern shores of

I-.ake Nicaragua, and the Mangues, who peopled the borders of

Lake Managua.

The latter were closely related to the Chapanecs of Chiapas,

speaking the same tongue with slight dialectic variations. One
band of the Mangues, about four hundred in number, was found

by the early explorers among the Guaymis, one of the Costa Rican

tribes whose language has marked affinities to the Chibcha idioms

of New Granada. The close relations thus established between the

two stocks reappear in the Mazatec language, spoken in the district

of Teutitlan del Camino, State of Oaxaca.

Availing myself of a MS. vocabulary of this language, furnished

me by M. A. Pinart, I have shown that it is essentially a Chapanecan

dialect, but with a strong infusion of Costa Rican, and especially

Guaymi, elements, and presents the most northern example of the

influence of South American upon North American languages.*

The following examples will illustrate the similarity

:
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X.

ON THE DIALECTS OF THE BETOYAS AND TUCANOS.

The most recent writer on the Tucanos of the Rio Negro and

Upper Amazon, Dr. Franz Pfaff, observes: " Ueber die Stammes-

verwandtschaft der Tucanos kann mit einiger Sicherheit nichts be-

hauptet werden." Von Martius believed them a horde of the

Tapuya (Ges, Botocudo) stock
; f but their language betrays no

such relationship except in a few, doubtless borrowed, words. They

are equally far from the great Tupi, Arawack and Carib stocks.

But I believe I can show by conclusive evidence that this hitherto

unidentified people speak a language akin to that of the Befoyas

and Tamas, whose home is located on the eastern slope of the Cor-

dillera, between the head waters of the rivers Apure and Meta.

My further studies of the Betoya dialects have resulted in discov-

ering for them a much wider extension than I assigned in The

American Race. They can be traced through about ten degrees

of latitude (from 3° South latitude northeastward to 7° North

latitude) in a large number of tribes resident on the rivers Napo,

Putumayo, Caqueta, Uaupes, Negro, Meta and Apure. The affini-

ties of many of these tribes are asserted by the early missionaries,

whose testimony on such points was based on a study of the Ian.

guages. One of the most useful of these sources is the Noticias

Autenticas del Famoso Rio Maranon, composed by an anonymous

Jesuit missionary, and recently published for the first time under

the competent editorship of Jimenez de la Espada by the Geo-

graphical Society of Madrid.

Another Jesuit, Father Padilla, in a letter to the Abb6 Hervas,

stated from personal knowledge that the Siraras, Eles, Airicos and

Situjas all sj>eak dialects of Betoya; while Gumilla names as other

dialects the Lucuiia, Jabua, Arauca (probably for Airicd), Quili-

/ay, Anabaii, Laiaca and Atahaca.

The town Betoye itself is situated on a small affluent of the Cas-

anare, in 6^ North latitude, at the foot of the mountain chain

known as the "Paramo de Chisga," inhabited by a wild tribe of

unknown affinities, the Chi/areros.

The anonymous writer already referred to states that in 1730 the

Jesuits had seven "reductions" among the Icaguates (Piojes) of

• V0rkmidttmom dtr BrHkm QmlL flkt AnUtrop., etc., 1800, >. 60S.
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the Napo, and their missions extended north to the banks of the

Putumayo, on which stream were the Amaguages and the Oco-

guages. Below the latter, and occupying most of the district be-

tween the middle Putumayo on the north and the lower Napo and
Amazon on the south, were a number of tribes collectively called

Zeonas {Seones), comprising the Cungies, Farianas, Cenceguages

and others. These spoke a tongue allied to that of the Icahuates

(Piojes); while " the Neguas, Seizes, Tamas, Acunejos and Atuaras

are all of one tongue." The editor, Jimenez de la Espada, speak-

ing from personal knowledge gained on the spot, identifies the

modern Piojes with the Encabellados of the Spanish writers and the

Icaguates of the Jesuits.

It is greatly to be regretted that the ample material existing in

manuscript for the study of the Zeona language has not been made
accessible. Col. Joaquin Acosta had in his library a Diccionario y
Doctrina en lengua Zeona of 416 pages and another MS. of n6
pages. He expected to present them to the public library of Bogota,

but I have not been able to ascertain whether they are there.

From these materials I present the following list of tribes who
should be classed in this linguistic family :

The Betoya Linguistic Stock.

Aeanejos, a branch of the Tamas.

Aquiiricos, a branch of the Tamas.

AiricoH (A.yrico9), adjoin Betoyes to the south.

Amaguages, on upper Caqueta.

Anibalis, on Rio Apure.

Atuaras, a branch of the Tamas.

Avijiras, on Rio Napo.

Becuaries, a branch of the Icaguates.

Betoyes, on and near R. Casanare.

Cenceguages, on upper Putumayo south of the Correguages.

Ceonas= Zeonas.

CobeuH, north of the Tucanos.

Correguages, on head waters of Caqueta and Putumayo.
Cungies (Kemgeioios), on R. Cungies, a branch of R. Putumaj-o.

Curetus (Coretus), west of the Tucanos.

Dace= Tucanos.

Eles, north of Betoyes, on Rio Casanare,

Encabellados -.= Piojes.

Icahuates {Icagiiates, leaguages), former name of Piojes.

Jamas, on Rio Manacacia.

Jaunas, near River Uauper,
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Jupuat, on Bio Apaporis.

Lolacos, a branch of the Betoyas.

Maectguages, on Rios Caucaya, Mecaya and Sensella.

Magiuiat, a branch of the leahuates.

MdliJUitos, a branch of the Betoyas.

Negwu, a branch of the Tamas.

Ocoffuages, on R. Putumayo, near R. Pineya.

Pararies, a branch of the Zeonas.

Payagtuu, a branch of the leahuates.

Pequeyas, a branch of the Piojes.

Piojes, on Rios Putumayo, Napo and Cocaya.

Pouzetaries, a branch of the leahuates.

Qttiiifayes, on Rio Apure.

Seitos, a branch of the Tamas.

Seones= Zeonas.

SUufas (or Situjas), on Rio Casanare.

Tamas, on Rio Yari and R. Cagua.

Tveanos, on the Rio Uaupes.

Coupes, on R. Uaupes.

Yapuas, a branch of the Piojes.

Tehebos, a branch of the leahuates.

Yttes, a branch of the Piojes.

Zenseies, a brancli of the Zeonas.

Zeonas, between lower Napo and Patumayo rivers.

Several of these names are synonyms, or merely the same word

with varying orthography. The specific termination of nomina

gentilia in the Betoya dialects would seem to be guage, which is

|)erhaps the guce, house, household, people, of the Correguage.

Thus, Ocoguage =zyia.iex people, this tribe, according to Markham,

being remarkably skillful canoemen. Ycte is the Corr. for " hands."

*^ Pioje^' is the negative "no," with which these natives reply to

all inquiries addressed them by travelers. Other of the names be-

long to the Lingoa Geral ; as, Payagua z= tUQva\Q% ; Pararie {para-

uara), parti-colored, ;. f., painted men; A/uara= {he basket

(making) men; Jupua in the Jauna dialect means "tree" or

"wood" men, while ya««a means, in the lingoa geral, "water-

men." Dad is the name of the Toucan bird in the Tucano dialect.

" Curctu " in the Itngoa geral in an opprobrious epithet, " rascals."

It was applied to several tribes. Balbi, in his A/las Ethnographique,

gives a short vocabulary of one of these "rascal" tribes, who
lived at Ega on the Amazon. It has no connection with the

Curctu of the Rio AjMjKjris.
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The Jupua and Curetu dialects are properly one and the same,

the difference which appears in their vocabularies arising simply

from inequality in the ears and the orthographies of observers.

This is evident by the following comparison of the vocabularies of

Martius (German orthography) and Wallace (English orthography) :
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Man,
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The conception of number is very slightly developed in this

stock, and even the dialects most closely related show wide varia-

tions ; for example :

Betoya.

1, edoyoyoi,

2, edoi,

3, ihutu,

4, ibutu-edoyoyoi (S-^-l),

5, ru-mocoso (Iiand),

Tama.

ca'yapa,

cho-teyo (2-(-l).

ca'yapa-ria (2 again),

cia-jente (hand).

PlOJE.

mono (finger).

tsamun-cun.

t8amun-7ittente-cua.

tajeseca.

teserapin.

In the vocabularies both moko and j'enie {j'ete) are given for hand,

and both are used in the words for "five."

In the Tucano group the dialect which has retained the strongest

affinities is the Curetu :

CtJRETU

One, tchudyu (=: Betoya edyuyu).

Two, ap-adyu (^: " edyu).

Three, arayu.

Four, apaedydi (=2 + 2).

Five, tchumupa.

I believe the evidence here briefly presented will be adequate to

prove the extended affinities of this stock, and to vindicate its

importance in South American ethnography. How far its analogies

may be traced north and west I have not sufficient materials to

determine. In The American Race, p. 275, I pointed out a

few similarities between Betoya and Choco roots; and I would

particularly mention that the words for "man" and "woman,"
uma and ira, reported by early explorers (in 1515) as in use along

the northern shore of Venezuela and the Isthmus of Panama, cer-

tainly belong to the Betoya language.*

• " En toda esta tierra llaman k los hombres omes, y &, las mugeres iras." See J. Acosta,

Historia de Nueva Granada, p. 453. The tract referred to is from the Gulf of Uraba to the

Punto del Norabre de Dios, along the shore of the Isthmus of Panama.

rUOC. AMEU. PIIILOS. 80C. XXX. 137. N. PRINTED MARCH 30, 1892.
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Stated Meeting
J
January 15, 1892.

Present, 47 members.

President, Mr. Fraley, in the Chair.

Correspondence was submitted as follows :

A circular from the Observatoire National Astronomique

et Mt^tdorologique d'Ath^nes, asking exchanges, which was

agreed to.

A circular from M. Julio N. Rosas, announcing his appoint-

ment as Director General de Statistique de la Provincia de

Buenos Aires, La Plata.

A circular from the Royal Geographical Society, on the

orthography of geographical names.

Letters of envoy from the Observatory, Adelaide, S. Aus-

tralia ; Biblioteca N. C. di Firenze ; Musee Guimet, Paris

;

Meteorological Office, Zoological Society, London, Eng.

Letters of acknowledgment from the Royal Geographical

Society of Australasia, Melbourne, Victoria (181-134:); Tokyo
Library (135); Prof. Dr. Ludwig Rutimeyer, Basel, Switzer-

land (135); Direccion General de Estadistica de la Provincia

de Buenos Aires, La Plata (131, 132, 133, 134).

Accessions to the Library were reported from the Observa-

tory, Adelaide, Australia; Count R. d'Hulst, Alexandria,

Egypt; Anthropological Society, Tokyo; Societd Imp. des

Naturalestes, Moscow; Physical Central-Observatoriums,

Bibliotheque Geologique de la Russie, St. Petersburg ; Acade-

mic R. de Belgique, Bruxelles; K. Nordiske Oldskrift Selskab,

Copenhagen; Physiologische Gesellschaft, Berlin; R. Ministero

della Instruzione Publica, Firenze; R, Istituto Lombardo,

Milan ; Socidt<S des Antiquaires de Picardie, Amiens, France
;

Socidtd Ilifitorique, Littdraire, etc., Du Cher, Bourges ; Socidt^

de Borda, Dax ; Soci<5t(3 des Sciences Naturelles, etc., de la

Crease, Gu«5ret ; Socidte des Sciences Naturelles, La Rochelle

;

£oole des Mines, Museo Guimet, Socidtd Zoologiquo de France,

Sooidtd D'Anthropologie, Sooidtd N. des Antiquaires de France,
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Paris ; Socidtc de Geograpbie, Toulouse ; Acad^mie N. des

Science?, etc., Bordeaux ; Soci^te des Antiquaires de la Morinie

Saint Omer ; Zoological Society, London ; Geological Society

Manchester ; Natural History Society, Montreal ; Historical

and Scientific Society of Manitoba, Winnepeg ; Harvard Uni

versity, Cambridge, Mass.; Travelers' Insurance Co., Hartford

Conn. ; Editors of the " American Journal of Science," Agri

cultural Experiment Station, New Plaven, Conn. ; Agricul

tural Experiment Station, Storrs, Conn. ; Mathematical So

ciety, New York ; Engineers' Club, College of Pharmacy

Franklin Institute, Hydrographic Office, Dr. Charles A. Oliver,

Philadelphia; State Board of Health, Nashville; Experiment

Station of Florida, Lake City ; Editor of " Journal of Compara-

tive Neurology," Cincinnati, 0.; Sociedad Cientifica "Antonio

Alzate," Mexico.

The decease of the following members was announced

:

General Montgomery C. Meigs, Washington, J). C. ; born

May 3, 1816; died January 2, 1892.

Mr. Addison May, West Chester, Pa. ; died January 8, 1892,

ait. 80.

Mr. Edward Penington, Philadelphia; died December, 1891.

Prof. Jean Louis Arrnand de Quatrefages, at Paris, January

12, 1892, £et. 82.

This being the evening for the selection of the Standing

Committees of the Society, for the ensuing year, on motion the

President was authorized to appoint the same, which he sub-

sequently did as follows

:

Fi7iance.

William B. Rogers, Philip C. Garrett, Charles S. Wurts.

Hall.

J. Sergeant Price, William A. Ingham, Charles A. Oliver.

Publication.

Daniel G. Brinton, George H. Horn, Samuel Wagner,

Patterson Du Bois, Horace Jayne.
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Library.

Edwin J. Houston, William John Potts, Jesse Y. Burk,

William H. Greene, William S. Baker.

Michaux Legacy.

Thomas Meehan, J. Sergeant Price, William M. Tilghman,

Isaac Burk, Isaac C. Martindale.

Henry M. Phillips^ Prize Essay Fund.

Richard Yaux, Henry Phillips, Jr., William Y. McKean,
Furman Sheppard, Joseph C. Fraley,

The President and the Treasurer of the Society, ex officio.

This being the evening for the election of Librarian, a ballot

was held and the tellers reported that Mr. Henry Phillips, Jr.,

had received 28 votes and Mr. Benjamin Smith Lyman had

received 12 votes; whereupon Mr. Phillips was declared duly

elected Librarian for the ensuing year.

[Secretary Phillips present and not voting.]

Pending nominations Nos. 1232 and 123B, and new nomi-

nations Nos. 1234, 1235, 1236, 1237, 1238, 1239 and 1240

were read.

The Committee appointed to examine the paper of Prof.

Cope, offered at the last meeting for the Transactions, reported

progress and was continued.

Dr. Brinton presented the following papers for the Proceed-

ings: "On the Mazatecan Language of Mexico, and its Affini-

tiea," and " Observations on the Chinantec Language of Mex-
ico."

The Committee on the Michaux Legacy presented a paper

on "The Temperate and Alpine Floras of the Giant Yolcaiioes

of Mexico," by Prof. Angelo Ileilprin, which was ordered to

be printed as a part of its report.

The refwrt of the Committee, on the Publications of the

Society, appointed December, 1890, was then taken up.

The report was then read, signed by the Cliairraan and three
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Other members of the Committee, the Chairman stating in

answer to inquiry that the signature of the other member was

withheld on account of his not approving the second resolu-

tion. The resolutions were then read as follows:

Resolved, 1. That the Proceedings of the American Philosophical

Society be issued quarterly, and also at more frequent periods whenever

an amount of matter is ready for press, which will make sixty-four pages

of text, but so as not to interfere with the regularity of the quarterly

issue.

Resolved, 2. That in order to permit estimates of the cost of illustra-

tions, authors shall submit either completed drawings or the specimens to

be drawn ; and that the Secretaries shall accept either as sufficient basis

for the publication of articles otherwise unobjectionable.

On motion of Dr. Frazer, the Society proceeded to the con*

sideration of report of the first resolution. A debate took

})lace thereon, participated in by Messrs. Price, Morris, Hous-

ton, Cope, Frazer, Barker, Vaux, Martindale and Horn.

Mr. Martindale moved to strike out all after the word

"quarterly" and to insert thereafter the words "provided suf-

ficient material shall be furnished for that purpose."

The amendment being put to a vote was carried and a vote

being taken on the resolution as amended it was adopted.

The question then arising on the adoption of the second

resolution. Dr. Brinton stated his reasons for declining to

recommend the same, and oftered as an amendment the substi-

tution of the word "may" for "shall" in the third line, to read
" the Secretaries may, etc."

The amendment was carried and the resolution as amended

was adopted.

On motion of Mr. Dudley, the Society adjourned.
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Stated Meeting, February 5, 1892.

Present, 8 members.

Dr. Morris in the Chair.

The following correspondence was submitted :

A letter from Commander F. M. Green, U. S. A., giving suf-

ficient reasons for declining the membership in the Society to

which he had been elected.

A circular from the Manchester Geographical Society, an-

nouncing the decease of its President, the Duke of Devonshire.

A letter from Gustav Fock, bookseller in Leipzig, offering for

sale the library of the late Prof. Zarnke for 45,000 marks.

Accessions to the Library were announced from the Royal

Society of South Australia, Prof. II. Y. L. Brown, Adelaide
;

Linnean Society of N. S. Wales, Sydney ; Prof. H. H. Risley,

Calcutta ; Section fiir Naturkunde O. T. C, Vienna ; K.

danske Geografiske Selskab, Copenhagen ; Gesellschaft fur

Erdkunde, Deutsche Geologische Gesellsciiaft, Horticultur-

Gesellschaft, Messrs. Friedliinder & Sons, Berlin
; K. Sachsische

Meteorologische Institut, Chemnitz; Socidtd des Sciences

Naturelles, Fribourg ; Verein fiir Erdkunde, Halle a. S.

;

Verein fiir Thiiriugische Geschichte und Altertumskunde,

Jena ; K. Siichsische Gesellschaft der Wissenschaften, Leipzig

;

K. B. Akademie der Wissenschaften, Munich ; R. Societatas

Scientiarum, Upsal ; Etat Independant du Congo, Bruxelles
;

Soci<;td Vaudoise des Sciences Naturelles, Lausanne ; Soci<5tc

de Gcographie, Lille; Uuiversitd de Lyon ; Socidtd de L'En-

aeignement Sup(;rieur, Marquis de Nadaillac, Paris ; R. Aca-

demia de la Historia, R. Academia de Ciencias, etc., Madrid
;

Meteorological Council, R. Statistical Society, Society of Arts,

Royal Society, Editors of the "Geological Magazine," Mr.

Frederick Arthur Crisp, London ; Agricultural Experiment

Stations at Bangor, Me., Amherst, Mass., Kingston, R. I., Au-
burn, Ala., College Station, Tex., Corvallis, Oreg., Laramie,

Wjo. ; National Civil Service Reform League, Boston

;
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Hon. Robert C. Winthrop, Prof. Eben Norton Ilorsford, Har-

vard University, Cambridge ; Essex Institute, Salem ;
Brown

University, Providence, R. I.; Prof. E. North, Clinton, N. Y.

;

Free Public Library, Jersey City ; Bureau of Statistics of New
Jersey, Trenton ; American Pharmaceutical Association,

Drexel Institute, Drs. J. E. Ives, D. Jayne, J. C. Ayer, Mr.

Henry Phillips, Jr., Philadelphia ; American Chemical Society,

Baltimore ; Anthropological Society, Bureau of Navigation,

Mr. Lester F. Ward, Washington, D. C; Oberlin College,

Oberlin, 0.; Colorado Scientific Society, Denver; Observatoire

Mdteorologique Central, Observatorio Astronomic© Nacional

de Tacubaya, Mexico ; Observatorio Nacional Argentine,

Buenos Aires ; Museo de La Plata ; Prof. Ladislau Netto,

Rio de Janeiro.

The Committee on Dr. Cope's Paper for the Transactions

reported the same to be worthy of publication and was dis-

charged.

Photographs ofthe following members were presented for the

Society's Album :

Dr. Thomas Chase, Providence, R. I.

Dr. J. L. Campbell, Crawfordsville, Ind.

Dr. W. G. A. Bonwil], Philadelphia.

Mr. Charles Truscott presented a photograph from the por-

trait of Franklin owned by the Society.

Miss Emily Phillips presented a locket containing hair of

General Andrew Jackson.

The following announcements of the deaths of members

were made :

Paul Hunfalvy, Budapesth, December, 1891.

Andrew C. Ramsay, London, December, 1891.

Thomas Jefferson Lee, Baltimore, December, 1891.

Rev. Joseph F. Garrison, Camden, N. J., January, 1892,

sQi. 70.

The President appointed Mr. William John Potts to pre-

pare the obituary notice of Dr. Garrison.

Prof. Cope offered for the Transactions a paper by himself on
" The Homologies of the Posterior Cranial Arches in the
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Ivcptilia," which was referred to a Committee to be appointed

bj tlie President*

Dr. Cope offered for the Proceedings "A Contribution to the

Vertebrate Palaeontology of Texas."

Dr. Brinton presented for the Proceedings '' Studies in the

South American Native Languages," which was ordered to be

printed.

The paper by Dr. Bonwill, "Geometry and Mechanics Deny
Evolution," was made the special order for March 4, 1892.

Pending nominations 1232 to 1240 (inclusive) were read.

On motion of Dr. Brinton, it was resolved that a Committee

of three should be appointed by the President to consider the

advisability of taking concerted action in connection with other

learned societies for the celebration of the four-hundredth

anniversary of the discovery of America, f
And the Society was adjourned.

Stated Meeting, February 19, 1892.

Present, 12 members.

President, Mr. Fraley, in the Chair.

Correspondence was submitted as follows

:

Acknowledgments (136) were received from the Geological

Survey, Ottawa; Canadian Institute, Toronto; N. S. Institute

of Science, Halifax ; Society of Natural History, Maine Ilis-

torical Society, Portland, Me. ; Agricultural Experiment

Station, Amiierst; Prof. C. 11. Hitchcock, Hanover, N. H.

;

Vermont HiRtorical Society, Montpelier ; State Library of

Mn««ichu8eit8, Historical Society, Boston Public Library,

Society of Natural History, Mr. Robert C. Winthrop, Boston;

•Tb« Pratldaol MbicqucnUy appolntctl lu such Committee. Dn. Ryder, Jayue and
Sharp.

tTtM PfMldm NbMqucntly appointed oa luch Cummllteo, Drs. Brinton, Copo and
Fnuwr.
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Museum of Comparative Zoology, Profs. A, Agassiz,

Charles W. Eliot, Robert N. Toppan, Cambridge, Mass. ; Dr.

Pliny Earle, Northampton, Mass. ; Essex Institute, Salem

;

American Antiquarian Society, Worcester; Brown Univer-

sity, R. I. Historical Society, Providence ; Mr. George F.

Dunning, Farmington, Conn, ; Historical Society, Theological

Seminary, Hartford ; Yale University, N. H. Colony Histori-

cal Society, Profs. O. C. Marsh, H. A. Newton, W. D.

Whitney, New Haven ; Prof. James Hall, Albany ; Society

of Natural Sciences, Buffalo Library, Buffalo, N. Y. ; Prof.

E. North, Clinton, N. Y. ; Profs. J. M. Hart, J. E. Oliver,

Ithaca, N. Y. ; American Museum of Natural History,

Mathematical Society, Meteorological Observatory, New York
Historical Society, Hospital Library, University of the City

of New York, General Henry L. Abbot, Mr. Joel A. Allen,

Prof. J. J. Stevenson, New York ; Vassar Brothers Institute,

Poughkeepsie ; Oneida Historical Society, Utica; U. S.

Military Academy, West Point; Prof. Henry M. Baird^

Yonkers; Mr. Isaac C. Martindale, Camden, N. J.; Profs.

W. H. Green, C. A. Young, Princeton; Dr. Robert H. AUi-

son, Ardmore, Pa.; Mr. Burnet Landreth, Bristol; Prof.

Robert W. Rogers, Carlisle; Prof. Martin H. Boy^, Coopers-

burg ; Hon. Eckley B. Coxe, Drifton ; Rev. Thomas C. Porter,

Prof, J. W. Moore, Dr. Traill Green, Easton; Prof. Lyman
B. Hall, Ilaverford College P. 0. ; Mr. Ario Pardee, Hazleton

;

Mr. John Fulton, Johnstown ; Academy of Natural Sciences,

Engineers' Club, Wagner Free Institute, Numismatic and

Antiquarian Society, Philadelphia Library, Drs. W. G. A.

Bonwill, H. C. Chapman, George Friebis, W. W. Keene,

George R. Morehouse, Isaac Norris, Charles A. Oliver, C. N.

Peirce, W. S. W. Ruschenberger, H. Clay Trumbull, Profs.

John Ashliurst, Jr., F. A, Genth, Jr,, H, D, Gregory,

J, P. Lesley, John Marshall, Samuel P. Sadtler, H. W
Spangler, Messrs. Henry Carey Baird, William S. Baker

S. Castner, Jr., Thomas M. Cleemann, Patterson Du Bois, J. S.

Harris, William A. Ingham, W, W. Jefferis, G. de B. Keim,

James T. Mitchell, C. Stuart Patterson, Henry Phillips, Jr.,

PKOC. AMEK. PHILOS. SOC. XXX. 137. O. PKINTED MARCH 30, 1892.
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Franklin Piatt, Theodore D. Rand, Samuel Wagner, Talcott

Williams, Admiral E. Y. Macauley, Philadelphia; Mr. Heber

S. Thompson, Pottsville ; Rev. G. W. Anderson, Rosemont,

Pa. ; Philosophical Society, Messrs. William Butler, Philip

P. Sharpless, W. Townsend, West Chester; Maryland Insti-

tute, Baltimore; Agricultural Experiment Station, College

Park ; Leander McCormick Observatory, University of Vir-

ginia, Prof. J. W. Mallet, Charlottesville, Va. ; Agricultural

Experiment Station, Prof. I. C. White, Morgantown, W. Va.

;

N. C. Agricultural Experiment Station, Raleigh ; University

of Alabama, University P. 0. ; Agricultural Experiment

Station, College Station, Tex. ; Prof. E. W. Claypole,

Akron, O. ; Cincinnati Observatory ; Editor of the " Journal of

Comp. Neurology," Granville, 0.; Columbia Athenaeum, Tenn.;

Prof. J. L. Campbell, Crawfordsville, lud. ; Experiment

Station, La Fayette, Ind. ; Historical Society, Chicago

;

Academy of Science, St. Louis ; Geological Survey of Missouri,

Jefferson City; General William F. Reynolds, Detroit, Mich.;

Kansas Academy of Science, Topeka ; State Historical Society,

Madison, Wis. ; University of California, Berkeley ; Prof.

George Davidson, San Francisco, Cal.

Letters of acknowledgment were received from the Tokyo
Anthropological Society (135); Societe de Geographic,

Bucarest, Roumania (135); University Library, St. Peters-

burg (135) ; Socidte de Geographic de Finlande, Ilelsingfors

(131-135); Societ<5 R. des Sciences, Upsal, Sweden (134);

Maatschappij de Nederlandsche Letterkunde, Leiden (135) ;

Societe Neuchateloise de Geographic, Neuchatel (135); Re-

daction der " Naturwissenschaftlicheu Wochenschrift," Berlin

(135); Naturforschende Gesellschaft in Emden (135); Ober-

hess. Gesellschaft f. Natur. u. Heilkunde, Giessen ; M. Otto

Btihtlingk, Leipzig (135) ; Societe des Sciences Naturelles, etc.,

Gu<-rct, France (135); Prof. Ldon de Rosny, Paris (134, 135);

Societe des Antiquaires de la Morinie, St. Omer (181-134);

R. Istituto di Studi Superior!, Florence, Italy (135); Bowdoin

College, Brunswick, Me. (9tf-13(), 132-136, and Catalogue,

Part« i-iv); Mr. George F. Dunning, Farmington, Conn. (135)

;
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Free Public Library, Jersey City (96-130, 136, and Catalogue,

Parts i-iv).

Letters of envoy were received from the Societd de Geo-

graphic de Finlande, Societas pro Fauna et Flora Fennica,

Helsingfors; Naturwissenschaftliche Verein fiir Schleswig-

Holstein, Kiel, Prussia ; K. Sachsische Gesellschaft, der Wis-

senschaften, Leipzig ; Soci^te Royale des Sciences, Qpsal,

Sweden
;
R. Academia de Ciencias y Artes, Barcelona, Spain

;

Royal Statistical Society, Lowdon ; Boudoin College, Bruns-

wick, Me. ; Messrs. J. C. Ayer & Co., Lowell, Mass. ; Obser-

vatoire Mctdorologique Central de Mexico.

Accessions to the Library were reported from the Geological

Survey of India, Calcutta ; Magyar Tudomanyas Akad^mia,
Socidte Hongroise de Geographic, Budapesth ; Societe de Geo-

graphic de Finlande, Societas pro Fauna et Flora Fennica,

Helsingfors ; Society Royale de Geographic, Antwerp ; Gesell-

schaft fiir Anthropologic, Ethnologic, etc., Berlin; Natur-

wissenschaftlicher Verein fiir Schleswig-IIolstein, Kiel; Pub-
lishers of the " Revue Universetaire," Paris; R. Academia de

Ciencias y Artes, Barcelona, Spain ; Royal Society, Royal

Geological Society, London ; Royal Society, Edinburgh

;

Philo.sophical Society, Cambridge, Eng. ; Bowdoin College,

Brunswick, Me. ; Harvard College, Cambridge, Mass. ; Prof.

William Dwight Whitney, New Haven; Astor Library,

Academy of Sciences, American Museum of Natural History,

Dr. T. Sterry Hunt, New York; Hon. Thomas H. Dudley,

Camden
;
Mr. Albert S. Gatscliet, Washington, D. C. ; Public

Library, Cincinnati ; State Historical Society, Iowa City

;

Wyoming Agricultural College, Laramie; Missouri Geo-

logical Survey, Jeft'erson City ; Dr. John C. Branner, Little

Rock, Ark. ; Academy of Science, Tacoraa, Wash. ; Prof. J.

de Mendizabel Tamborrel, Mexico.

The Committee appointed at last meeting to examine Prof.

Cope's paper for the Transactions, reported it worthy of publi-

cation, and was discharged.

The deaths of Theodore Mommsen (February 8, 1892,

aBt. 75) and T. Sterry Hunt (February 12, 1892, aet. 66) were

aimounced.



116 [Feb. 19,

On motion, the Society appointed Mr. James Douglass, of

New York city, to prepare the usual obituary notice of Dr.

Hunt.

The proceedings of the Board of Officers and Council were

submitted.

This being the stated evening for balloting for candidates

for membership, pending nominations Nos. 1232, 1233, 1234,

1235, 1236, 1237, 1238, 1239 and 1240 were read, spoken to

and voted upon.

Prof, Cope made an oral communication on " The Geology of

the Staked Plains of Texas."

The Committee on Extended Accommodations presented a

final report, and stated that the total cost of alterations to the

building had amounted to $41,449.72.

On motion of Dr. Brinton, the report was accepted and the

Committee discharged, with the hearty thanks of the Society

for its long, arduous and faithful labors.

The Library Committee reported the following minute

:

Stated Meeting, February 12, 1892.

Tlje Librarian repoited that owin,£^ to the advanced condition of the

Library he had been able to dispense with the services of the assistants

hitherto employed by the Committee, and pursuant to authority granted

him by the Chairman he had discharged them.

The action of the Libmrian was approved.

The Librarian was directed to purchase the New Century Dictionary,

the Supplement to AUibone'a Dictionary, and U. S. wall map.

Dr. Morris, on behalf of the Curators, reported that the

Peale collection of relics of the Stone Age had been placed in

the Society's museum, and that all expenses connected with

the transfer of the same had been borne by Mr. Robert

Patterson, to whom the thanks of the Society were tendered.

The thanks of the Society were tendered to Miss Emily

Philli]iH for a gift of a locket containing the hair of General

Andrew Jackson, presented at the last meeting of the Society.

All other business having been transacted, the tellers re-

ported to the President the result of the ballot, who thereupon
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declared the following to have been duly elected members of

the Society :

2199. Hon. George William Curtis, New York city, N. Y.

2200. Anthony J. Drexel, Esq., Philadelphia.

2201. Prof Edward A. Leech, Ph.D., Director U. S. Mint,

Washington, D. C.

2202. Hon. Seth Low, LL.D., President Columbia College,

New York city, N. Y.

Dr. E. D. Cope offered the following amendment to Chapter

ix. Section 1, of the Laws

:

The ordinary meetings of the Society shall be on the first and third

Fridays of every month, from September to the third Friday in June in-

clusive, at eight o'clock in the evening.

And the Society was adjourned by the President.

Stated Meeting^ March 4^, 1892.

Present, 27 members.

President, Mr. Fraley, in the Chair.

Correspondence was submitted as follows :

Acceptances of membership were read as follows:

Mr. Anthony J. Drexel, Philadelphia.

Hon. Seth Low, New York city, N. Y.

Hon. George William Curtis, West New Brighton, Staten

Island, N. Y.

A circular was received from the Linnean Society of New
South Wales, announcing the death of its President, Sir

William Macleay.

A letter from P. Steiner (Darmstadt) in reference to his

language, Pasilengua.

Letters of acknowledgment were received from the Institut
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Kgyptien, Cairo (135) ; Acaddmie E. Danoise des Sciences,

etc., Copenhagen (135) ; K. Bibliothek, Berlin (135) ; Deutsche

Seewarte, Hamburg (135) ; Verein fiir Erdkunde, Netz (135)

;

R. Accademia di Scienze, etc., Padova (135) ; Natural History

Society, Montreal (136); Mr. Hamilton A. Hill, Boston (136);

Free Public Library, New Bedford, Mass. (136); Prof. Burt

G. Wilder, Ithaca, N. Y. (136) ; American Museum of Natural

History, New York city (97, 99, 100, 101, 127-135); New
Jersey Historical Society, Newark (136); Messrs. Cadwalader

Biddle, Samuel Dickson, Philadelphia (136); Maryland His

torical Society, Baltimore (136); U. S. Naval Observatory

U. S. Coast and Geodetic Survey, Anthropological Society

Patent Office, War Department (136), Department of Agri

culture (136), Dr. W. J. Hofifman, Rt. Rev. J. J. Keane

Capt. Thomas Jefferson Lee, Messrs. Charles A. Schott, Wil
liam B. Taylor, Washington, D. C. (136); University of

Tennessee, Knoxville (136); Georgia Historical Society,

Savannah (136); University of Cincinnati (99-130, and Cata-

logue, Parts i-iv) ; Colonel William Ludlow, Detroit, Mich.

(136); Indiana Society of Civil Engineers, Remington (136);

Lick Observatory, Mount Hamilton, Cal. (96-130, 136, and

Catalogue, Parts i-iv) ; Sociedad Cientifica " Antonio

Alzate," Mexico (136) ; Academy of Science, Tacoma, Wash.

(96-130, 136. and Catalogue, Parts i-iv) ; Wyoming Univer-

sity Experiment Station, Laramie (136).

Accessions to the Library were reported from the K. N. F.

Universitetel, Christiania, Norway ; Statistika Central Byran,

Stockholm, Sweden ; Acaddmie R. Danoise des Sciences, etc.,

Copenhagen ; Prof. P. Steiner, Darmstadt, Germany ; Prof.

Ldon Douay, Nice, France ; Academy of Arts, San Fernando,

Spain ; Socic^ttJ de Geographic, Lisbon, Portugal ; Sir J. D.

Hooker, London, Eng. ; Theological Seminary, Andover,

Mass. ; Harvard College, Cambridge, Mass. ; John M. Berry,

Worcester, Mass.; Rochester Academy of Science; Free

Public Library, Jersey City; Mr. W. J. Potts, Camden;
Historical Society of Pennsylvania, Academy of Natural

SdeooM, Dr. Perslfor Fraser, Messrs. MacCalla & Co., Dr.
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Charles A. Oliver, Philadelphia; U. S. Naval Observatory,

War Department, Treasury Department, Washington, D. C.

;

Agricultural Experiment Stations, Virginia, Mississippi,

Arkansas ; Denison University, Granville, 0. ; State Historical

Society of Wisconsin.

The amendment to the Laws of the Society (Chap, ix, § 1)

came up for action. Due proof of advertisement and notice

of same having been first submitted, and a constitutional

quorum being present, the Society then proceeded to consider

the same.

Dr. Cope moved that it be adopted.

Mr. Yaux moved as an amendment that it be indefinitely

postponed.

A vote being taken, Mr. Vaux's motion was carried, and

the consideration of the amendment was indefinitely postponed.

The Publication Committee reported that the papers by

Dr. Cope had been placed in the printers' hands, and that the

illustrations to accompany them had been ordered to be pre-

pared; and that Vol. xvii. Part i, had been ordered to be

closed and distributed when printed.

Dr. Bonwill read a paper entitled "Geometry and Mechanics

Deny Evolution," which he illustrated with diagrams and

specimens.

Dr. Cope spoke against some of the propositions set forth

by Dr. Bonwill, and exhibited specimens of early dentition

from Spuj, Belgium.

Dr. Cope offered for the Proceedings a paper on " Tiaporus,

a New Genus of Teiidae."

Mr. Price, Chairman of the Hall Committee, presented the

following report

:

To THE American Philosophical Society :

The Hall Committee respectfully reports that they have carefully con-

sidered the matter of a fireproof in the new building to preserve the valu-

able books, papers aad documents belonging to the Society, which was
referred by it to them. They have called in consultation with them
Messrs. Wilson «fc Bros., the architects of the building, who have prepared

detailed drawings lor the construction of a fireproof 4 feet by 14 feet in
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the clear inside and reaching from the floor to the ceiling, and situate in

the southeast corner of the northern room on second floor, which will

aflFord ample room for many years to come for the protection from fire of

valuable books, papers and documents and articles of various kinds,

which may need such care and preservation. They have also received an

estimate from Messrs. Stacy Reeves & Sons to construct and complete

the same for the sum of $378. They therefore submit the following

resolution :

Reiolted. That the report of the Committee be accepted, and they are

directed to have said fireproof constructed under the direction of the

architect, in accordance with the plans prepared by them.

All of which is respectfully submitted.

J. Sergeant Price, Chairman.

On motion of Mr. Price, the report was accepted, and the

resolution contained therein was adopted bj the Society.

Mr. Williams offered the following resolution, which after

discussion was adopted by the Society

:

JUiohed, That a Committee of three be appointed by the President, to

consider and report to the Society upon the advisability of an annual

grant for the purpose of aiding the publication or assuming the entire

cost of publishing transcripts of the Babylonian tablets, on deposit in the

Museum of the University of Pennsylvania.*

And the Society was adjourned by the President.

Stated Meeting, March 18, 1892.

Present, 9 members.

Mr. Wood in the Chair.

Corrc.*»pondence was submitted as follows:

Letters of envoy were received from the Soci(5t(5 de Litte-

raire Finnoise, Helsingfors; K. Siichsische Gesellschaft der

Wiflsen.Hohaften, Leipzig ; Meteorological OfHce, London ; Mu-

Mom of Comparative Z x'ilogy, Cambridge, Mass.; Department

of Sute, Washington, D. C.

• Tb« PrMtdsnt •ubMqueDlly appointed Mem. WtUlaius, Du Bola and Prioo tis such

OommlttM.
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Letters of acicnowledgment were received from Marquis

Antonio de Gregorio, Palermo, Sicily (135) ; Sir J. W. Daw-

son, Montreal, Canada (136) ; Agricultural Experiment Sta-

tion, Geneva, N. Y. (135, 13*^) ; Geological Society of America,

Rochester, N. Y". (13(5); Prof. Henry Morton, Hoboken, N.J.

(186); Dr. Charles B. Dudley, Altoona, Pa. (13r))
; Mr. R.

Meade Bache, Hon. Henry Reed, Philadelphia (136) ; Prof.

Charles V. Riley, Washington, D. C. (136); State E.Kperiment

Station, Baton Rouge, La. (135, 136); Washburn College,

Kansas State Historical Society, Topeka, (136); Colorado

Scientific Society, Denver, (136) ; Museo Oaxaqueno, Oaxaca,

Mex. (136) ; Observatorio Astronomico Nacional, Mexicano,

Tacubaya (136); Bishop Grescencio Garillo, Merida, Mex.

(136).

Accessions to the Library were reported from the Socidt^

Litteraire Finnoise, Helsingfors; Colonial Museum, Harlem,

Holland; Academic des Sciences, Cracow, Austria; Zoolo-

gisch-Botanische Gesellschaft, K. Geologische Reichsanstalt,

Anthropologische Gesellschaft, Vienna, Austria ; Institute y
Osservatorio de Marina, San Fernando, Spain ; Rousdon Ob-

servatory, Lyme Regis, Eng ; Society of Antiquaries, Meteor-

ological Council, London ; Editors of the Journal of Philology,

Cambridge ; American Institute of Electrical Engineers, Prof.

J. A. Allen, New York ; Mr. William John Potts, Camden
;

College of Physicians, Mercantile Library, Superintendent of

City Trusts, Mr. Henry Phillips, Jr., Philadelphia ; Chief of

Engineers IT. S. Army, Lighthouse Board, Bureau of Ethnol-

ojjy, Washington, D. C. ; Mr. William Harden, Savannah, Ga.

;

Agricultural Experiment Stations, Burlington, Vt., Geneva,

N. Y., State College, Centre County, Pa., Baton Rouge, La.

The decease of the following members was announced :

John Couch Adams, Cambridge, England, January 21, 1892,

set. 73.

Dr. Hermann Kopp, Heidelberg, February 20, 1892, aet. 75.

Thomas Hockley, Philadelphia, March 12, 1892, set. 54.

Dr. Cope presented some additional matter for his paper in

the Transactions, which was ordered to be printed.

PnOC. AMER. PIIILOS. 80C. XXX. 137. p. PRINTED MARCH 30, 1893.
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Mr. Phillips presented " A Second Contribution to the Study

of the Folk-Lore of Philadelphia and its Vicinity."

Pending nomination No, 1233 was read.

The Library Committee reported a minate of its last meet-

ing.

Mr. Baohe offered the following resolution

:

Be$oUed, That, if the funds of the Society pRrinit, tliia room be now put

in charge of a Committee, for the purpose of receiving such treatment

to its walls, ceiling, and columns as accord with the character of the

Society", and that the Society instruct the Curators to exclude from the

cases everything but such printed m itter as is desirable for ready refer-

ence, and from the floor any articles whicli are not conducive to the pri-

mary purpose in this room of convenience of the members of the Society."

After some debate, the consideration of the resolutioa was

postponed until the next stated meeting of the Society.

Dr. Morris moved that the Secretaries be requested to ask

from the Academy of Natural Sciences, the Numismatic and

Antiquarian Society and the Historical Society the return of

all the articles belonging to this Society that are now depos-

ited with them. After discussion, on motion of Mr. Price, as

an amendment, it was resolved to refer the resolution to the

Curators for the purpose of ascertaining and reporting to the

Society exactly what these deposits consist of, where they are

and the amount of space that will be required for their proper

display in the building.

Mr. Williams offered the following resolution:

Rt»oU>€d. That the busts of Lafayette and Franklin, by lloudon, in the

pOMeMion of this Society, be loaned to the University Lecture Associa-

tion for its loan exhibition of French art, at the Academy of Fine Arts,

provided that lliey be returned on or before April 1, under the usual stipu-

lation by the Curators.

And the Society was adjourned by the presiding member.
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A Contribution to the Vertebrate Paleontology of I'exas.

By E. D. Cope.

(Read before the American Philosophical Society, February 5, 1892.)

I. Fayette Formation.

In the First Annual Report of the Geological Survey of Texas (p. 47),

Mr. R. A. F. Penrose, Jr., describes this formation as it occurs in South

and East Texas. He places it at the summit of the Tertiary series and

below the " Posttertiary ;" that is, at the summit of the Neocene, just

prior to the advent of the Plistocene. This location is justified by the only

vertebrate fossils definitely traceable to these beds, which have been sent

me for identification by Dr. E. T. Dumble, State Geologist of Texas.

One of these consists of a well-preserved left ramus with symphysis and

nearly complete dentition of the mandible of the large lama, Holomeniscua

hesternus Leidy. This species is characteristic of the Equus beds of Ore-

gon, California and Mexico, and indicates satisfactorily the age of the

formation in which it occurs. It confirms fully the position assigned to

the Fayette beds by Mr. Penrose. The only other identifiable fossil from

this formation is several teeth of the Equus major Dekay. This species is

most abundant in the Eastern States, where the Equus beds have not been

certainly identified ; but it occurs also in the Equus bed of Nueces county,

Texas, with other characteristic species of that epoch. The specimens of

the two species named came from Wharton county. This is the first

exact determination of the age of the Fayette formation from paleonto-

logical data, and is therefore of much interest, as it enables us to corre-

late a definite horizon of the East with the Equus bed of the Pacific re-

gion. The determination of King and myself that the Equus bed is upper

Pliocene is confirmed ; since besides Penrose, Chamberlin assures us that

the Fayette formation (Appomattox or Orange sand) is pre-glacial.

II. Uppek Cenozoic op the Staked Plains.

In some remains of vertebrata, obtained by Mr. W. T. Cummins, from

Crosby county, Texas, and sent me for determination by Dr. E. T. Dum-
ble, State Geologist, three genera may be identified, and several others are

indicated. Tlie three genera are Equus, Mastodon and Testudo. They are

enclosed in a white siliceous friable chalk, which Mr. Louis Woolman
finds on examination to be higlily diatomaceous. Prof. C. Henry Kaia

had identified the following species : Compylodiseus bicostatus W. Smith ;

Epithemia gibba Ehr. ; E. zebra Ehr. ; E. gibberula v&r. producta Ehr.

;

Navicula major Ehr. ; N. viridia Ehr. ; N. rostrata Ehr. ; If. elliptica var.

minutissima Qreen; Oomphonem clavatU7n Ehr.; Cymbella cii^tula.Hemp.;

Fragillaria virescens Raffs var. The formation has been named the Blanco

Canyon bed by Mr, Cummins (First Annual Report of the Geol. Survey
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of Texas, 1890, p. 190) without exact detenuiaatioa of its positioa in the

Cenozoics.

The Mastodon is of the M. angustiiens type, as in'licated by the teeth,

but there are not enough fragments preserv^ed to render it clear whether

they pertain to this species or to some allied one. Tlie Equus is allied to

the E. occidentalis of Leidy, but the enamel plates are more simple than

in that species, being the most simple known in the genus. I regard it as

an undescribad species, and describa it bslow un ler the name of Eqwus
simpUeiiem. A. second species of horse is indicated, but an exact deter-

mination cannot be made without additional material. The tortoise is a

terrestrial form, A water bird of which a tarcometatarse is contained in,

the collection, is kindly determined for me by Dr. Shufeldt as allied to the

rails.

Equus simplicidbns sp. nov.

This species is represented by one nearly entire superior molar of an

adult, and one of a young animal, with characteristic fragments of two

other superior molars, and several fragments of inferior molars. The size

of the teeth is about that of the E occidentalis and E. caballus. The
internal column is of moderate anteroposterior extent, its posterior border

marking the anterior third of the posterior lake. Its long diameter is con-

siderably less than half that of the crown. A peculiarity found in two

of the superior molars, but not in two others, is that the median dentinal

connection between the external and median crescents is interrupted by
the continuity of the enamel plates bordering the lakes from the one

to the other. This arrangement is frequently

seen in the large pm. 3, in the species of

Equus, but does not occur in tlie other pre-

molars and molars. It is a reversion to the

condition seen in Anchitherium. A principal

character of the species is seen in the extreme

simplicity of the enamel borders of the lakes.

They are without inflection, except the usual

loop on the posterior inner border of the ante-
Pio. 1. Eqwin simpli- fjor lake, and this is simple and widely open

eiden$ (-one ; crown of ... , » . .i • . <• • .• <• .i

true molar of left side ;

** ''»« ^'^'«- '^^ ^''" J^«'"^ "*^ J""^^'"" "^ ^'»«

natural size. median crescents (meta- and paraconules), the

usual loop of the internal enamel border is

seen. Tlie external median rii) is narrowed and not llattened; the anterior

rib is more flaltunud, especially at the present grinding face.

The 8i>eciea with which It is necessary to conjparo this species is the

KqmiM oeeiftfntali* of LeIdy. The enamel plates bordering the lakes in

that ft|)ecic« are always more complex, although they are simpler in it than

In the other extinct species of North America. Even in the simplest

formH (<?. g., thai flgurtul by Leidy in Vol. i, Report U. S. Geol. Surv.

Tens., 187!), PI. xxxlii, Figs. 1, 8) the lakes have anterior and posterior
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emarginations on the inner border, which are wanting in the present

species.*

The species is probably the oldest member of the genus Equus linown

from North American beds. It is the only species whicli was contempo-

rary with a Mastodon with the M. angustidens type of molars. The sim-

plicity of the enamel foldings is appropriate to this primitive period, as it

approximates to the condition seen in many of the three-toed horses and

the supposed one-toed Uippilium ^jjectans Cope.f The size of the mohirs

is about that of the modern horse, E. caballus L.

Observations.—The contemporaneity of this species of Equus with the

Mastodon with molars of the if. aiigustidens type has considerable sig-

nificance. The latter is characteristic of the Loup Fork horizon in North

America, in which the genus Equus does uot occur. Tlie Equus beds, so

named from the abundance of individuals of four species of Equus which

tliey contain, have never produced a specimen of Mastodon allied to M.
angustidens in North America.:}; The fact that the Equus of tlie Staked

Plains is different from tliose of the Equus beds, adds to the indication

furnished by tlie Mastodon that these beds do not belong to the Equus
horizon ; but the presence of the genus Equus is equally conclusive that

they do not pertain to the Loup Fork. It is probable that the age of the

beds is intermediate. They thus offer an interesting field for further

research.

CuECCOiDES 08BORNII, Shufeldt, gCD. et sp. nov.

Char. gen.—Only a fragment of a left tarso- metatarsus represents this

new genus and species of bird. It evidently belonged to some wader of

about the proportions of a medium-sized heron, or to a form rather larger

than the Floridan crane-like rail A ramus.

The specimen consists of about the superior moiety of the tarso meta-

tarsus, and, in so far as it goes, appears to be perfect, with the exception

of slight marginal abrasions of the summit of the bone and the almost

complete Iracturing off' of the hypotarsial process. Superiorly, the inter-

coiidyloid prominence or tubercle is rounded and not especially conspicu-

ous ; the inner condyloid depression is more extensive than the outer

one, and occupies a higher plane. In front the shaft is longitudinally

e.xcavated only above, the excavation gradually but soon disappearing as

we pass down towards the distal extremity ; and at the midpart of its

* The horse found In Florida by Mr. Wilcox, which Dr. Leidy identified as his Equus

fraiernits (Transac. Wagner Free Inst. Science, Philadelphia, 1889, p. 16), must be referred

to a genus distinct from Eiiuus, on account of the absence of cups of the incisors, by the

loss of the internal wall. This is seen in both unworn and worn specimens. In some
cases an internal cingulum remains to indicate its position. It appears to be a case of

degeneracy. I have named the genus Tomolabis.

t American ^'ataralist, 1887, p. 1072.

I It is probable that the DUbelodon shepardii Leidy, which has molars of this type,

occurs in the Equus beds of the valley of Mexico. Cfr. Cope, Proceed. Amer. Philos,

Soc, 18<S4, May.
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continuity it is subcylindrlcal upon section. A sliort distance below tlie

head of the bone are seen the usual anteroposterior perforating foramina,

here three in number, two being lateral and below, with a mid one just

above them. Immediately below these is a single, somewhat prominent

tubercle for the insertion of the tendon of the tibialis anticus muscle. It

occupies nearly a median position upon the shaft. So far as can be ascer-

tained from the imperfect hypotarsial process it would appear that it

possessed originally a large, single, inner groove for tendons, with a plate-

like projection to its outer side.

Char, specif.—Proximally, the tarso-metatarsus is considerably exca-

vated to the inner side of the hypotarsus at a point just below the summit.

The outer muscular line is single and commences at the middle point of

the margin of the outer condylar depression, passing from thence down
the back of the shaft. Tlie inner muscular line bifurcates proximally,

then passes more obliquely backwards than the outer line, to tinally pass

parallel with the latter also down the back of the shaft.

Measurements.
MM.

Greatest transverse width of proximal end 15

Greatest anteroposterior diameter of pros, end, not including

hypotarsus 11

Distance from apex of intercondyloid tubercle to the tubercle

for tib. ant. muscle 10

Vertical depth of hypotarsus 10

Transverse diameter of shaft near its middle 6

Remarks.—This fragment has been compared with the corresponding

part of the skeleton in a great many kinds of birds. It was found to differ

entirely from all larine, gallinaceous and raptorial types, while on the

other hand it seemed to combine the characters of several various species

of existing waders and allied groups. The writer compared it with

numerous species of the genera Guara, Plegadis, Aramus, Rallus, Crex,

I'orzana, Ajaja, Tantalus, Botaurus, Ardea, Nycticorax, Grus and the

Gallinules, Storks, etc.

For a skeleton of Orex pralensis I am indebted to Mr. F. E. Bcddard,

prosector of the Zoological Society of London, and for the loan of other

material to the United States National Museum, as well as to Mr. F. A.

Luca«, of that institution, fur placing the same at my disposal. In the

specimen under consideration, the Kallinc characters appear to predom-

inate, wlillc more remotely we may see Ibis in its general form and out-

line. Apart from tin; (piestion of size it. however, distinctly diflcrs from

the tarso mct^iUirsuH in such a form as Aramus gigaiiteiis in that the shatY

was mora cylindrical as it approached its midportion, and, as has been

aid above, did not show the anturolongitudinal excavation in that part.

MoreoTer, in AramuH the hypotarsus exhil)it.s two grooves for the passage

of tendons, and the tubercle for the insertion of the tibialis anticus muscle
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is double. Essentially, it agrees with Aramus in the general form of its

hypotarsus and in the direction of its lateral muscular ridges. In other

particulars it exhibited both some minor differences and agreements with

tlie corresponding bone in the skeletons of Crex and Rallus. Upon the

whole the specimen would appear to have belonged to some large rail-

like wader, now extinct.

The name of the genus I create to contain this form is composed of the

two Greek words, Kpi^, a crake, and etdo^, resemblance. Its specific

name is given it in honor of Prof. Henry F. Osborn, of Columbia College,

New York, in recognition of his excellent work in paleontology for a

number of years past.

Tlie specimen was collected by Mr. W. T. Cummins, and is at present

in the possession of Prof. E. D. Cope, to whom the writer is indebted for

the honor of having been permitted to describe it.

—

R. W. Shufeldt.

Testudo tukgida sp. nov.

This species Is represented by the greater part of a chelonite of about

the size of the Xerobates agassizii of Arizona. It is remarkable for the

remarkable depth of the dermal sutures and sculpture lines, and for the

swollen character of the interspaces which separate both. The general

shape is a short, wide oval, with steep to vertical margins.

The plastron is widely emarginate posteriorly, and the anal- femoral

dermal sutures form a deep notch in the border. The anal scuta are

oblique rhomboids, with equal and nearly parallel sides. The median
longitudinal dermal suture is deep and wide, cutting half through the

thickness of the plastron. It sends off a branch on each side bounding

the gular plates in front. The part of the plastron enclosed in the latter

forms two flattened cones appressed together, whose vertical diameter

exceeds the transverse, and whose subconic apices are separated by a deep

notch. The interclavicular bone is very large and is wide diamond-

shaped, the anterior angle being larger than the posterior. The transverse

humeropectoral suture is very deep, and is similar to the median longi-

tudinal. The borders of the anterior lobe are strongly convex, with a

chord only twice as long as the lateral border of the gular plates.

The nuchal bone has a strongly concave-emarginate border. On the

posterior vertebral bones is a seat-like concavity, which is surrounded by
a ridge which forms the greater part of a circle. The costal bones are

unequally divided by the costal dermal sutures, which are very deep.

Each costal scutum is divided into two areas, one of which is marked with

ribs parallel to the vertebral axis at one extremity and a seat-shaped plane

with a bordering ridge at the other, which is in some of the costals smaller

and more swollen. The other half or part of the costal scutal area is

swollen in the longitudinal direction, but not for its entire length. The
marginal bones are massive and have a subacute border between the

bridge and the median points. They are much deeper than long, and are

deeply divided by the sutures which separate the dermal marginals. These
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grooves cut the margin into deep notches at some points and into shal-

lower ones at others. The areas between these sutures are all swollen in

the same way as the alternate parts of the costal plates.

JUeaauremenia.
MM.

Length of plastron anterior to posterior angle of inter-

clavicle 80

Width of plastron anterior to posterior angle of interclavicle. .113

Length of interclavicle 40

Width of interclavicle 58

Thickness of interclavicle 11

Length of free lateral margin of gular plate 29

Width of base of both gular plates ....... 45

Length of xiphiplastral bone 32

Width of xiphiplastral bone on anterior suture 53

Width of emarginatiou of posterior lobe of plastron 50

{anteroposterior 20

vertical 34

transverse below.. .. 25

{anteroposterior 29

vertical 44

transverse below 21

anteroposterior. . 17

transverse 30
Diameters of penultimate vertebral bones -I

The American tortoise, which has produced gular areas somewhat like

those of this species, is the 2'estudo cnltratus Cope of the While River

Neocene of Colorado. That species is, however, totally different in the

dermal sutures of the usual character, flat marginals, etc., and the gular

processes are not conic, but triliedral in form.

The specimen above described comes from Espuella near Dockum,
from the same horizon as that of Crosby county, or the Blanco Canyon
bed of Cummins.

III. On a Mesozoio Pycnodont.

MiCRODUH nUMDKMI Sp. HOV.

This 8|>cclc8 is represented by a splcnial bone of the left side, which sup-

ports four and n half rows of teeth. The external two rows include small

teeth Willi crown». which arc either round or slightly transversely oval.

The Itelh of the lliird row are larger and the crowns are ail transversely

OTftl. The iceth of the fouith row are of une(iuul sizes, coinmencing

aoteriorly of about the name Hi/.e as those of the third low. Tlic thinl

tooth from the front, hh preHcrved, im mucli larger, but it is exceiHlod by

the fourth ; while the flilh is half as large again as the fourtli. Tiio sixtli

»nd last Is a little smaller than the flfth. The teeth of the tilth row are as
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small as those of the first and second rows, and extend posteriorly to the

anterior part of the fourth of the fourth row, and not beyond. The crowns
of the teeth arc perfectly smooth and without keel or depression.

MM.

Length of tooth series 17

Six teeth of external row 10

Six teeth of third row 11.5

Six teeth of fourth row 10.5

_

.

, „ . . ^ „ f anteroposterior 3
Diameters of fifth of fourth row < . „

{
transverse 7

The horizon of this species is not exactly known, but it is probably

Lower Cretaceous. It gives me much pleasure to dedicate it to Dr. E. T.

Dumhle, Director of the Geological Survey of Texas.

IV. Tkiassic oh Hokum Beds.

The fossils from these beds present a general similarity to those obtained

elsewhere in the Trias. Fragments of large Stegocephali are abundant,

and Crocodilians of the Parasuchian group are still more so. Teeth like

those of the Eastern Clepsysaurus and Zatomus also occur. The number
of identifiable species is small, and the best preserved of these is a new
representative of the genus Episcoposaurus Cope, already described from

thcTriassic bed of New Mexico.*

EpISCOI'OSAUUCS HAPIiOCERUS Sp. UOV.

I refer to this species the following pieces which were found together by
Mr. W. T. Cummins. A dorsal and probably two caudal vertebra; ; a

scapula of the right side ; a few fragments of ribs, and about thirty

dermal bones. The generic chamcters and those of higher value may be

first described.

The single dorsal vertebra is from the posterior part of the series. Its

articular surfaces are shallowly concave. The neural arch is not entirely

coossified, part of the sutural surface being visible in the fracture, from

which the neurapophysis has been broken. There is a rib-facet at each

end. The smaller, which is longer than deep, is continuous at an open

angle with the tubercular articulation of the short diapophysis. The other

is longer than deep, lenticular in outline, and terminates acutely above.

The scapula is massive, and the inferior extremity is thinned below and

turned obliquely inwards. No proscapula. The coracoid facet is not

large, and is separated by an angle from the glenoid cavity. The ribs are

flat, not very wide, and have one subacute edge. The head of one is

attached to the dorsal vertebra, above described. The capitular and

articular surfaces are subequal and are separated by an angle. The dermal

bones are thick and are united by suture, so as to form transverse bands

across the body; but are not united in the anteroposterior direction. Some

Proceedings Amer. Philos. Soc., 1887, p. 213.

PROC. AMEK. PHILOS. SOC. XXX. 137. q,. PKIKTED APRIL. 2, 1893.
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of them have median tuberosities, which are developed in others into

horn-like spines. These form rows on the opposite sides of the middle

line, as they are unilaterally symmetrical.

Gluir. specif.—Tlie dorsal vertebra above referred to has the centrum

slightly wider than deep. Its inferior surface is contracted on each side,

and is slightly concave on the middle line. The surface is smooth. The

diaiMjphysis is robust, subtriangular in section, and it does not project

freely beyond the centrum. The centrum of a caudal vertebra with

chevron facets, is deeper than wide, and has robust diapopliyses, wliich

spring principally from the centrum. The outline of the articular face is

a hexagon elongate vertically. This is partly due to the broad truncation

of the inferior face. Concavity of centrum slight.

Measurements of Vertebra and Ribs.
MM.

anteroposterior 66

Diameters of dorsal i vertical 64

transverse 75

anteroposterior 52

Diameters of caudal i vertical 59

transverse 51

Vertical diameter of head of rib attached to dorsal, above

mentioned 46

Transverse diameter of capitulum of do 26

Transverse diameter of shaft of another rib 40

Thickness of shaft of another rib 15

Tlie section of the scapula is everywhere lenticular. It is robust, rather

short, without much constriction at the base, and but a moderate expan-

sion above. A distinct clavicular facet is not preserved. Tiie incurvature

of the inferior surface is most abrupt anteriorly, the angle there amounting

almost to a tuberosity.

Measurements of Scapula.
MM.

Length on external face from superior border to line of supe-

rior edge of glenoid cavity 141

f anteroposterior » . . . 60
Diftn.eter8 at narrowest part

} t,,^„gverse 82

Diumctom glenoid cavity ]

vertical 52

transverse 40

The dermal Ihmm* are subquadratc in form, and have sutures on two

opiKMiito sides and thio etlgos on tlie other opposite sides. T!ie inferior

Hurfiire In more or loss concave from one sutural border to llie oilier. Tliey

•re all coantely pitied, but the pitA arc reduced in size towards tlie edges in

some of tlu! plalcH. In many of the platens there is a prominent obtusely

oonic tulierosity placed unHymmetrically near the centre or edge of the
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plate. This tuberosity is in some of the plates developed into a promi-

nent spine or horn, which has an anteroposteriorly oval section. The
surfaces of the tuberosities are punctate. These horns are placed on the

sides, and probably not far from the median line, since they form with

the adjacent tuber-bearing plates a strong angle, such as would be neces-

sary to enclose the neural spines of the vertebral column. It is also not

certain whether these spines were on the dorsal, cervical or caudal regions,

or whether they were on all of them. The plates adjacent to those bear-

ing spines are the most robust. The spines are gently curved, probably

backwards.

Measurements of Denual Plates.
MM.

{anteroposterior 90

transverse 78

vertical at suture 18

{anteroposterior 100

transverse 70

vertical at suture 37

(anteroposterior 115

transverse (chord) 65

vertical at suture 35

Elevation of spine of plate last, measured from base (apex

restored) 190

( anteroposterior 95
Diameters of spine at base

\ transverse 65

I anteroposterior 30
Diameters of spine 45 mm. below apex

| ji^ansverse 20

Diameter of pits on flat bone 5

Diameter of pits on knobbed bone 9

In comparison with the only species of the genus known thus far, the

K. horridus, from the Triassic bed of New Mexico, the present species has

the tuberosities and horns of a ditierent shape. In that species the former

are compressed and keel-like, and the horns are also compressed, having

an edge in front and a triangular section. The individual which served

as the basis of the description of the E. horridus is also of rather smaller

size than the present one.
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On Tiaporus, a New Genus of Teiidm.

By E. D. Cope.

{Read before the American PhUoaophical Society, March 4, 189S.)

TiAPOKUs FDLioixosus, gcn. et sp. nov.

Char. gen.—Tongue cylindric and sheathed at the base ; no femoral

pores ; abdominal scales smooth ; a cervical collar fold ; tail cylindric.

Digits 5-5.

This form is identical with Amiva, except in the absence of femoral

pores. Monoplocus Glhr. has no femoral pores, but the tongue is not

sheathed, and the abdominal scales are keeled.

Char, specif.—Tlie squainous surface of the tongue is ovate posteriorly

and not notched. The apex of the tongue is deeply bifurcate. The teeth

of the maxillary bone are compressed, and have a principal compressed

ape.x, and one or two denticles of the edges near the base. The rosettes

of scales, which in other genera surround the femoral pores, are present,

but the pores are absent.

The animal is about the size of the Amiva corvina Cope. The dorsal

scales are minute, measuring .02 mm. The abdominal plates are in

twelve longitudinal and thirty-two transverse rows. They are smooth,

and those of the external row are smaller than the others. The nostril

is on the suture between the nasal plates. The pariiitals are divided into

two and sometimes into three plates, the internal of which is wider than

the interparietal. The latter is smaller than each frontoparietal. Supra-

orbitals, four; supraciliaries, six; no frenoorbital. Head rather elongate

and acuminate ; labials J ; infralabials, three large and two small, sepa-

rated from labials by two rows of large scales. A few rows of scales on
the middle of the mesoptychium etiual those of the gular region, which
are a little larger than these of the neck, whicli are equal to those on the

|)08terior part and edge of the gular fold. The braciiial scales are not

large, anil arc in three or four rows, separated by small scales from a few
small i)o8lbracliiaI scales near the elbow. The antebrachial scales are not

continuous with the brachials, and are in one large external and two or

three smaller internal rows. No postanlebrachials. Femorals in 13-14

rows ; tiie third from the front large ; the posterior six rows not imbri.

cate. Tibial scales in five rows, the externa] much larger. Anal plates

with five or six large marginals, and five in front of them, four arranged
round a Hmall central one. (^ludal scales narrow, numerous, notobli(iue,

keeled, but not uncinate. No spurs.

Color al>ove brown, somelimes with a lead coh)red shade. Below lead

color, with un olive tinge, to nearly black. A black band from temporal

region to above femur preitent in alt the specimens. In three specimens

Uiero are Iraceit uf one or two brown bands on the middle dorsal region
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anteriorly ; in one of these also an interrupted black lateral band below

the one already described. Below this there are in the same specimen

two rows of blackish spots on the sides, the inferior on the lateral ventral

scales. In a 9 there is a row of small pale spots above and below the

superior lateral black band.

Total length, 310 mm. ; length to angle of mandible, 30 mm. ; do. to

collar, 38 mm. ; do. to axilla, 45 mm. ; do. to vent, 108 mm. ; do. of fore-

leg, 40 mm. ; do. of forefoot, 17 mm. ; do. of hind leg, 83 mm. ; do. of

hind foot, 47 mm.
This remarkable species has no particular resemblance to any known

species of Amiva or Cnemidophorus. Four specimens, No. 14,710 U. S.

National Museum Register, from Swan Island in the Caribbean Sea

Collected by Charles Townsend.

Swan Island is off the northeastern coast of Honduras, at a distance of

about two degrees of latitude. It is about five degrees west by south of

.Jamaica. It was visited by the U. S. Fish Commission steamer Albatross,

and Mr. Townsend, the naturalist of the expedition, obtained this species

with several others. The present form is related to Amiva as Monoplocus

is to Centropyx

.

EXI'LANATION OF PlATE.

Fig. 1. Head profile : a, from above ; b, from below ; fig. 3, anterior

limb from above ; b, forearm from below ; fig. 3, hinder limb with

anal region from below ; fig. 4, portion of side of body.
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A Sketch of the Life of Joseph Leidy, M.D., LL.D. ^

By W. 8. W. Ruschenberger, M.D.

{Read before the American Philosophical Society, April 1, 1892.)

The Academy of Natural Sciences, of Philadelphia, devoted the

stated meeting of May 12, 1891, to commemorate its President, Dr. Joseph

Leidy, who died April 30. The meeting was very large and impressive.

Drs. William Hunt, Harrison Allen, Henry C. Chapman, James Dar-

rach, Edward J. Nolan, Prof. Angelo Heilprin and Mr. Joseph Wil-

cox, by appointment, delivered appropriate addresses ; and the Rev. Dr.

H. C. McCook, Mr. Isaac C. Martindale, Dr. James J. Levick and others

eulogized the dead President.

A more affectionate tribute has seldom been paid in this city to the

memory of a votary of science. Ample testimony was adduced that Dr.

Leidy had attained distinction among scientific men at home and abroad,

and that he had the warm sympathy and respectful regard of all those

members of the Society with whom he had been in any degree associated.

In the first hours, while a great bereavement is still fresh, love and
admiration so obstruct perception that the extent of the loss sustained

may be sometimes overstated. But let whoever may conjecture that in

this instance some of the addresses were too fervid, consult the cold rec-

ords of the Academy in which are faithfully set down his works since he

entered the Society, and he will find that they justify the encomiums
pronounced.

Loyalty to truth and ingenuousness were shining features of Dr. Leidy's

nature.

The first paragraphs of Dr. William Hunt's opening address on Dr.

Leidy's personal history are cited here in illustration :

" It is fitting that we imagine the beloved subject of our discourses this

evening to be with us in spirit, as he doubtless is in influence, and to let

him introduce himself as I heard him do in Association Hall some years

ago when he was about to give a popular lecture. I was unexpectedly

called upon to introduce him. 'What!' said I. 'Who is to introduce

the introducer? Here's a man more widely known to the city and to the

PROC. AMER. PHILOS. 80C. XXX. 138. R. PRINTED APRIL 20, 1892.
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world than any of us.' Dr. Leidy, hearing the conversation, said : 'Oli !

Dr. Hunt, keep your seat ; I don't wish to he introduced ; I'll introduce

myself.' And, stepping to the rostrum, he spoke in this way :

" 'My name is Joseph Leidy, Doctor of Medicine. I was born in this

city on the 9th of September, 1823, and I have lived here ever since. ^My

father was Philip Leidy, the hatter, on Third street above Vine. My
mother was Catherine Mellick, but she died a few months after my birth.

My father married her sister,* Christiana Mellick, and she was the mother I

have known, who was all in all to me, the one to whom I owe all that I am.

At an early age I took great delight in natural history and in noticing all

natural objects. I have reason to think that I know a little of natural

history, and a little of that little I propose to teach you to-night.'
"

Dr. Leidy's ingenuous introduction of himself suggests that a fuller

account of his ancestors may be acceptable.

Carl Leidy, the forefather of the American-born Leidys, came to Amer-
ica from Rhenish Germany in the early part of the eighteenth century

(about 1724), and settled in that part of Penn's province which now
includes Montgomery and Bucks counties, Pa.f

*Erroneotu.—His mother died May 28, 1825 (soon after her sou Thomas was horn),

twenty months after the Doctor's birth. His fatlier's second wife was a consin and not

a sister of Dr. Leidy's mother, as stated. See, The Story of an Old Farm, or Life in New
Jersey in eighteenth century. By Andrew D. Mellick, Jr., Somerville, New Jersey, 188'.t.

iOenealogical Notes.—CatX Leidy's son, Carl Ludwig, b. Dec. 30, 1729, and his wife, Ursula

Elizabeth, b. Feb. 8, 1734, had issue : (1) John Jacob, b. Nov. 7, 1753 ; (2) George llelnricli,

b. Oct. 19, 1756; (3) Margaretta, b. Nov. 15, 1757; (1) Eva Christina, b. Dec. 25, 1759 ;
{')>

Anna, b. Oct. 1, 1761 ; (6; Magdalena, b. Dec. 18, 1763 ; ^7) Carl, b. Aug. 20, 1765
; (8) Anna

Maria Elizabeth, b. Feb. 24, 1768
; (9) George Ludwig, b. July 1, 1770 ; (10) Maria Cather-

ine, b. May, 1772. Both parents and children were natives of Hilltown township, Bucks
county. Pa.

John Jacob Leidy, the flrst-born of this family, m. April 18, 1777, Catherine, b. March
16, 1757, a daughter of Christian Comfort. They had issue : (1) Charles Ludwig, b. Jan.

7, 1778; (2) Henry, b. Jan. 12, 1779; (3) Catherine, b. May 16, 1780; (4) Maria .Margaretta,

b. March 1. 1781 ; (5) Jacob, b. Jan. 10, 1782 ; (6) Christian, b. Jan. 3. 1784
; (7) George, h.

Oct. 7, 1786; (8) Conrad, b. Nov. 25, T78S ; (9) Philip, b. Dec. 5, 1791, d. Oct. 9, 1862 ; (10)

Emanuel, b. Dec. 22, 1791; (11) Fnmces Fanny, b. March 6, 1798. AH were natives of

Hilltown township, Buck.s county, Pa.

Philip lycldy, the ninth child of the preceding family, m. Oct. 6, 1818 (he was thou

ottlud in Philadelphia), Catherine, a daughter of Peter and Rachel Mellick. She was
bora In BUK)m township, Columbia county. Pa., Jan. 27, 1790, and died in Philadelphia,

May 28, 1825. They had Is-sue : (1) Peter, b. Dec. 28, 1819, d. Aug. 2?), 1820 ; (2) Catherine,

h. Aug. 7, 1821, d. Nov. 20. 1822
; (3) Joseph, b. Sept. 9, 1823, .d. April 30, 1891 ; (4) Thomas,

b. May 21, ISi'i, d. April 20, 1870.

Pblllp Lvldy m., May 25, 1826, Christiana Tallana, a cousin of his first wife. She was
bom III Phllmlelphla. July 29, 1797, and died Jan. 6, 1881. They had issue : (1) Christiana

T.. b. Feb. 22. 1827, in. Juno 4, IS;W, James Cyrus Umberger, d. Oct. 24, 1S7S
; (2) Francis,

b. Dec. 14, 1H28, d. June 3. 1856; (3) Ashor, b. July 30, 1h:?0, d. July 6, 1878
; (4) Helen, l>.

Hcpt. ao. 1888, d. iHsc. 3, IHJW; (:.) Catherine Mellick, b. March 2S, 18;17, d. Aug. 12, 1839 ;

(0) Philip, b. Dec. 29, 18.18, d. April 29, 1891. All born In Philadelphia.

Pvler, the lorofathor of the Mellick family, camo to America from Rhenish Germany
about the cIrMO of the Nlxtccnth century (169>'>).

Gennnii and KiikUiIi, It may be snid, were vornaoular languages to the inombers of

the U'Uly and Mellick famtllox Kcnemlly—the Oerinau came to them lui a lilrthright, and
Eaglbh fntm their onvlronmont.



1S92.1 J-"^ [Riischenberger.

The name first appears in the City Directory for 1809—" Leidy, Jacob,

shoemaker, 9 Summers' Court." Prior to that year the Leidys probably

lived either in Bucks or Montgomery county. All of them who exchanged
a country for a city residence were of the class called "plain people,"

composed of well-to-do and respectable workers—men whose individ-

ual energies when united constitute the national strength and are almost

exclusively the progenitors, in aftermaths, of millionaires, consequently

of aristocratoid or "first families " and gentry, often more boastful of an-

cestry than of creditable achievement. The name of Philip Leidy, hatter,

the father of our subject, first appears in the City Directory for 1817, and
that of his brother, Conrad, bootmaker, in 1820. At those dates they

were established in business. During several years before that time they

resided in the city. Both volunteered in the War of 1812-15 against Great

Britain and served with those at Camp DuPont. The Leidys named in

the City Directories for 1809 and for several years thereafter were mostly

mechanics, makers of hats, boots, chairs, etc., and probably had been
apprentices and learned their trades in the city. One of their contempo-

raries, now an influential citizen advanced in years, remembers that "all

the Leidys were smart."

Philip Leidy, who was born in Montgomery county. Pa., December 5,

1791, is spoken of as a powerful man whose stature was rather more than

six feet and in every way well proportioned. Though not conspicuous

for mental force he was naturally'' endowed with practical good sense.

His educational acquirements were limited ; but his Industry, honesty and
frank deportment secured him confidence and respect wherever he was
known. He made and sold bats, did a good business, and had many cus-

tomers from the adjoining counties as well as in the city. He was a mem-
ber of the German Lutheran Church in New street, and with his famih'

habitually attended its services.

Dr. Leidy said in his self-introduction, every word in a halo of grateful

love, my stepmother "was the only mother I have known, who was all

and all to me, the one to whom I owe all that I am."
Besides being notable in the management of domestic aflairs, she pos-

sessed a large share of tact and of good womanly qualities. She was in-

tellectually the superior of the family, had literary taste, wrote verses

sometimes, was ambitious, and desired that her children should be well

educated and that her sons should study the professions.

Through her influence Joseph, at the age of about ten years, was sent

to the Classical Academy, a private day-school conducted by the Rev.

William Mann, a Methodist clergyman. There he studied English and

read Latin—Historia Sacra, Viri Romte and Virgil—the principal being

scrupulously careful that his pupils should understand the grammar.

Probably he began Greek also.

Minerals and plants interested him at an early age. Mr. Mann encour-

aged the cultivation of this taste. One day an itinerant lecturer from the

so-called "Universal Lyceum " visited the school, and, by permission.
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discoursed about mineralogy, illustrating his lesson with specimens.

Young Leidy was so much interested that soon after he procured books

on mineralogy and botany and diligently studied them. At length he

became so fascinated in the pursuit that he often absented himself from

school without leave to seek specimens in the rural districts near the city.

Parental chidings for delinquencies of this kind did not always restrain

him. Ilis self-will and eagerness to hunt for minerals and plants often

caused him to forget those admonitions and follow the inclination of the

hour.

The conduct of the boy, his spontaneous ways, are in many instances

forecasts, in outline, of the characteristic features of the man he will

become ; and therefore it is interesting to observe those surroundings

which may influence their development.

At the time Joseph entered the academy, Mrs. Burris, a respectable col-

ored woman, a widow, lived near and did laundry work for support. Her

son, Cyrus, a bright youth a few years older than Joseph, was errand boy

in the hatter's shop. His chief duty was to deliver hats at the homes of

their purchasers, and for each errand of the kind he received six or twelve

cents, according to the distance he had to walk.

There were then three schools at no great distance apart. Mr. Collom

and Mr. Livensetter charged three dollars a quarter for each pupil and

Mr. Mann twelve dollars. The boys of the two schools were at war with

those of the academy, and they had a fight whenever they met in the

street.

Apprehensive that her son might be assaulted by some of those "rowdy
boys," Mrs. Leidy engaged Cyrus to accompany him to school. These

two became intimate friends and often went together botanizing.

Cyrus Burris is now a well-preserved man, of pleasant deportment, and

of more than seventy-five years of age. He is intelligent and has a reten-

tive memory.

In answer to questions, Cyrus related substantially that Mr. Leidy once

look all his family for a picnic out where Fortieth and Baring streets are

now, and he went with them to carry things and be useful. At that time

plenty of weeds grew on tlie side of the hill. They at once attracted the

youDg professor, who found that he did not know any of them. But
Cyrus, who had been brought up in the country, near Burlington, N. J.,

had lliere learned to know and name the herbs and weeds in his neighbor-

hood, was able to toll him the names of many of tliem. Tliis show of

superior information pleased liim so much ihat afterwards Cyrus was liis

cboMn companion on botanical excursions.

His farorito hunting ground was along the banks of tlie Schuylkill and
WItMhickoo. On the way, on one of their early walks, they strolled into

Mr. Henry Pratl'H famous gnumds at Lemon Hill, The late Mr. Robert

Kilviogton, a practical and proficient botanist, then had charge of the

liOtbotttM and garden. Ho noticed Leidy, and kindly answered his
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questions, regarding him as a poor, intelligent boy who was striving to

instruct himself. This was the beginning of an enduring friendship. In

a short time Mr. Kilvington cheerfully assumed to be his systematic in-

structor, and, after his pupil had become distinguished, complacently

mentioned to friends that he had been Leidy's botanical preceptor.

On one occasion Cyrus and the young professor spent a whole day in

Bartram's garden, near Gray's Ferry, and did not reach home till night.

'•The professor," as Cyrus styled him, "used to say that the valley of

the Wissahickon was the best place in the neighborhood to find plants,

lie very soon knew more about them than I did. Sometimes we went all

day with nothing to eat but raw turnips we got out of the fields, for the

old man was stingy of spending-money to his boys, though he was always

a bountiful provider of the very best things in the market for them at

home. Once we went into Jersey, and that was the only time I ever

cheated the professor. We saw in a thick bush a big snake, four or five

feet long, with a white spot under his throat. The professor wanted to

catch him, so he gave me a carpet bag to hold open on one side of the

bush for the snake to run into, while he frightened him out from the

other. The snake came hissing along towards me. I jumped aside—

I

couldn't help it—and let him get away, but I never let on that I was
scared."

In the course of his schooldays the young naturalist, besides gathering

stones and plants, caught butterflies and bugs, which he pinned in a box

prepared for the purpose, to be arranged in his cabinets at home.

Cyrus stated, among other things, that he sometimes acted as caterer

and waiter lor the lads on special occasions ; and that whenever the boys

came into the hatter's shop, their father always talked to them in German.

He also said that Dr. Leidy had taught him a great deal about plants and

their medicinal uses, adding, "Through what I learned from him, I have

been able through many years to make a decent living."

The offspring of almost constant companionship during their boyish

days, at home or in the fields, was a personal sjmpathy, a friendship

which, to the credit of both, was life-long, notwithstanding the extreme

difference and distjvnce between the social places each occupied in adult

age. The professor gave him, at different times, several books on medi-

cine, and among them his Elementary Treatise on Anatomy, in which is

written, " To Cyrus Burris, from his old friend, the author." These are

Cyrus' treasures. He quietly but, no doubt, proudly shows them to a

favored few.

The future professor did not own shinny or hockey stick, kite, skates

nor ball ; never played marbles, nor whistled nor hummed a tune at anj"-

time.

He was a good boy in school, always neat and tidy, and never joined

his schoolmates in their out-of-tloor sports during the hour of daily

"recess," but sat the while at his desk, pencil in hand, portraying some

natural object, as a snail shell, carefully and beautifully shading it, or

drawing caricatures suggested by acts of his fellow-pupils.
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He had no teaching to develop this talent. The high artistic skill

which he acquired was exclusively due to self-cultivation. A small book

of his portraits of shells, dated Februarj', 1833, has been preserved, which

show his skill with a pencil in his tenth year.

According to his school champion, who, the boy always declared was

the best Greek scholar in the academy, "Joseph Leidy never sized up to

the other boys."

His schooldays ended in his sixteenth year, probably about the last of

July, 1839.

His worldly condition required that he should now be taught some art

by which to earn a livelihood. As he had manifested at an early age un-

common aptitude in draughting and drawing, his father conjectured that

he would best succeed as a sign painter. But the son, who had passed

much of his leisure in the wholesale drug store of his cousin. Napoleon

li. Leidy, M.D., "physician and druggist," as the City Directory styled

him, fancied that he would rather be an apothecary.

In compliance with his preference he was placed with an apothecary

and in the course of a few months acquired such a degree of knowledge
of drugs and the method of compounding them, that he was considered

qualified to be left in temporary charge of the retail business.

His loving stepmother, however, was not satisfied. She seemed sure

that there was in him the making of a successful physician. Her argu-

ments at last prevailed. With the consent of his father, rather reluctantly

given, it was agreed that he should study medicine.

In the autumn of 1840, he became a pupil of Dr. James McClintock,

then a private teacher of anatomy in College avenue. Ills father's prop-

osition to pay the preceptor's fee in hats was accepted, but the settle-

mentH provoked dispute and at last estrangement of the parties.

Parts of 1840 and 1841, more than a year, were devoted to practical

anatomy under the able instruction of Dr. McClintock. During the first

halfofl841 he parted from Dr. McClintock, who, having accepted the

ofRce of Professor of Anatomy in the Castleton Medical College, in Ver-

mont, removed from Philadelpliia in 1842.

Leidy matriculated at the University, October 26, 1841, and was under
the iuHlruclion of Dr. Paul H. Goddard, then Demonstrator of Anatomy
in the University and Prof. Horner's proscc-tor. He was a promising

Kurgeon, a man of bright qualities. In conjunction with Mr. I{')bert

Cornelius he was the first In Philadelphia to make a daguerreotype. Ho
devoted hl« leisure evenings in his ofllce, with a few intimate friends, to

microscopic studies, and there young Leidy received his first lessons in the

use of the microHcope.

Ilavinir attended tiireo courses of lectures and submitted a thesis on The
In- anatomy of the eye of tertthratfd animaU, the degree of Doctor
lu was conferred upon iilm, April 4, 1844. by the University of

Peuiinylvunin.

In Ike jroar after graduiition, be was an assistant in the laboratory of Dr.
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Robert Hare, Professor of Chemistry, during six weeks, and then entered

that of Dr. James B. Rogers, lecturer on Chemistry in the Medical In-

stitute of Phihidelphia, from 1841, and remained there through the

summer course. On the retirement of Dr. Hare, in 1847, Dr. Rogers

succeeded him in the University.*

He was now prepared to begin the practice of any branch of medicine

he might prefer, but he had yet to learn how to make the profession of

commercial value to himself. No plan of proceeding was immediately

formed. In August, 1844, on foot with several companions, he visited

Harvey's lake, Bethlehem, Mauch Chunk ; also the Beaver Meadow and

Hazleton coal mines. In a letter to a sister he wrote :
" Pedestrianated to

Wilkesbarre and arrived at Berwick yesterday, August 28, having walked

from the lake to this place, Ihirty-flve miles, tlie longest distance I

have ever walked in one day."

In the autumn he opened an office, No. 311 North Sixth street, hoping

to obtain employment as a general practitioner. But the business which

came to him during two years' trial did not promise a satisfactory living,

and therefore he determined to devote himself exclusively to teaching.

Possibly his failure to obtain practice was ascribable in some degree to

lack of due attention to patients. Years after this time, to show how
intently attractive comparative anatomy was to him, he related to his

private class that on one occasion he was so absorbed in his office studying

the anatomy of a worm that he totally forgot that he had been called to

an obstetric case which he had engaged to attend. Later in life he would

have felt that unbridled eagerness to learn the structure of a worm is an

inadequate plea for forgetting a professional or other engagement.

An unhappy experience, which occurred shortly after he began the

practice, tended to disgust him with it and may have been one reason

among others why he abandoned it. Ten years afterwards he narrated

substantially that, called to a child suffering "with all the symptoms of

tubercular meningitis," he informed the parents that medicine in such a

case is inethcacious. Nevertheless, they requested him to visit it. At

the end of a Aveek a much older practitioner was called, and attended the

child till it died. He then "informed the parents that he could have

saved the life of the patient had he been called at the time of Dr. Leidy's

first visit." t

In 1845, on the resignation of Dr. Goddard and the appointment of Dr.

John Neill, Demonstrator, in his place, the Professor of Anatomy,

* Biographical Notice of Joseph Leidy, M.U. By the Editor. " The New Jersey

Medical Reporter and Transactions of the New Jersey Medical Society." Edited by

Joseph Parrish, M.D., Burlington, N. J. Published by S. W. Butler, M.D. Ninth month,

September 30, 1853, Vol. vi, No. 2. It is understood that this notice had the approval of

Dr. I^eidy.

+ See p. 16, Valedictory Address to the class of medical graduates of the University of

Pennsylvania, delivered at the public commencement, March 27, 1858. By Joseph

l^eidy, M.D., Professor of Anatomy. Published by the Graduating Class. Collins,

I'riuter, Philadelphia, 1858.



14-9
Baschenberger.] X'±^ [April 1^

Dr. Horner, appointed Dr. Leidy his prosector. In 1846 he was chosen

Demonstrator of Anatomy in the Franklin Medical College, but resigned

the office at the close of the session, in 1847, resumed his position with Dr.

Horner and delivered to his students a private course of lectures on

Human Anatomy.
He indulged himself with a short vacation in July, 184G, and visited his

friends, Messrs. Haldemann, at Chickies, Pa.

While his kinsman, Dr. N. B. Leidy, was Coroner of the County of

Philadelphia (1845-48), he acted as Coroner's Physician and received fees

for the autopsies he made.

In the spring of 1848, impaired health induced Prof. Horner to

visit Europe. He invited his friend. Dr. Leidj% to be his travel-

ing companion. They sailed in April and returned in September.

In England, Germany and France they "visited hospitals and anatomical

museums, and sought out eminent anatomists and surgeons." Dr. Leidy

witnessed in Paris, June 20, some vivisection experiments by Magendie,

in his physiological laboratory, which interested him. They "were in

Vienna while the revolutionary movements were in progress :" and

"were also in Paris during the fierce conflicts from 23d to 26th of June
;

and during several days afterwards they "witnessed in the hospitals,

filled with wounaed, every variety of gunshot woimd and the modes of

treatment pursued."*

On his return from Europe, in the autumn. Dr. Leidy delivered a course

of lectures on Microscopic Anatomy; and in the spring of 1849 began a

course on Physiology in the ^fedical Institute of Philadelphia, which the

condition of his health required him to abandon.

f

He edited Qwain's Human Anatomy, which was published June, 1840,

by Lea & Blanchard.

An interesting event enabled Dr. Leidy to go abroad again under very

favorable circumstances. Dr. George B. Wood, who was elected May, 1850,

Professor of the Practice of Medicine in place of Dr. Nathaniel Chapman,
resigned, desired to collect in Europe models, casts, preparations, etc.,

suitable for objective illustration of his future courses of instruction.

Aware of the artistic judgment of Dr. Leidy, and of his recently acquired

knowledge of localities in which objects adapted to his purpose could be

parchasetl, Dr. Wood easily persuaded him to be his companion and

usistant in hunting and selecting desirable specimens.

Dr. Wood had proved, while Professor of Materia Medica from October,

183S, till May, 1850, that placing before his class appropriate objects illus-

trative of his subject is superior, more successful than the purely oral and

•A dlMOurao cominomonittvo of Willlftm E. llornor, M.D., TrofoMor of Anatomy,
dctlTerad boforo the Fuoulty and Htiult'iitii of thu University of Pennsylvania, October

10, XKA. ByHamuoI JarkKin, M.D., rrofowtor of the Institutes of Medicine. Published

by Um CUm. PhiUdolphla, 1863,

lOfJ^MSph l/oU\y. ny R<lwnr<l J. Nolnn. 77ieA>pu/arS(r<r»r«jron<Mi/, September,

MM, Tblstketeh wm road and approved t>y Dr. I^ldy.
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didactic method of instruction. For this reason he was confident that it

would be equally useful, tliough perhaps more difficult to accomplish, in

teaching that to which materia medica is merely subservient. "With special

reference to his intended system of instruction, he visited the most cele-

brated schools in Europe, and at a cost of many thousands of dollars, pur-

chased models, castings and drawings of many pathological specimens.

" These formed a cabinet of morbid representations unique in this country,

and supplied material for a course of medical tuition which was as

instructive and satisfactory as it was interesting and novel."*

Dr. Wood was the tirst to teach the practice of medicine in a series of

"object lessons," by placing before his class models, casts, etc., appro-

priate to the illustration of each lecture.

At the end of his holidays in Europe, Dr. Leidy resumed his routine

work in the University. He was elected a Fellow of the College of Physi-

cians of Philadelphia, August, 1851. He seemed to be not much interested

in the pursuits of the Society; seldom attended its meetings, and was not

a contributor to its Transaction s.f He was Secretary of the Committee on

Lectures, under the Mutter Trust, from January, 18G4, and kept a neat

record of its proceedings. In November, 1883, "on account of his scien-

tific achievements," the College exempted him from future payment of

annual contributions.

He lectured on Physiology in the Medical Institute of Philadelphia in

the summer courses of 1851 and 1852.

He was appointed in 1852 Pathologist to St. Joseph's Hospital, a purely

nominal position.

Failing health had disabled Prof. Horner. With approval of the Trus-

tees and the Medical Faculty of the University, Dr. Leidy, as his substi-

tute, delivered the course of lectures on Anatomy for 1852-53.

Dr. Horner died March 13, 1853, and in May Dr. Leidy was elected

Professor of Anatomy.

He was yet in the thirtieth year of his age. His educational opportuni-

ties and collateral advantages may have been less than those of his pre-

decessor and friend, but from the hour he resolved to be a teacher he

probably hoped some day to fill a Professor's Chair. The unremitting

exercise of his natural abilities, his ever eager quest of knowledge enabled

him to publish, prior to this time, many works which won for him praise

* Memoir of George B. Wood, M.D., LL.D. By S. Littell, M.D. (read October 1, 1879).

Trausactious of the College of Physicians of Philadelphia, Vol. xii, 1881.

t At a meeting of the College, May 5, 1886, he related that he had recently examined

three ncinatoid worms, found in the intestines of young cats, sent to him from Chicago,

and read a letter from Durango. Mexico, reporting the great prevalence of scorpions in

that district. He also exhibited " photographs of trichinae in the flesh of the pig." In

answer to a remark by a Fellow of the College that it had been repeatedly stated in

Berlin that the trichinae had been found there in the pig, prior to tlie time when Dr. Leidy

announced his discovery of it, he said : " I believe mine was the first notice of the para-

site occurring in the pig." Transactions of the CoUcge of Physicians of Philadelphia, third

series, Vol. viii, 1886, pp. 41-43.

PROC. AMER. PHILOS. SOC. XXX. 138. S. PRINTED APRIL 20, 1892.
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and a name, and proved bioi to be an eligible candidate, and, after an

unusual trial of his aptitude for the office, fairly secured his preferment.

A brief notice of his predecessors in the same Chair is submitted to show
in what respects he resembled them.

The medical department of the University of Pennsylvania has always

been happy in selecting men of marked ability and acquirements to fill its

professorships. At the start the Trustees elected (September, 1765) two
professors. Dr. John Morgan, to whom the credit of founding the Medi-

cal School of the University belongs, was appointed Professor of Medicine,

which embraced the practice of ph3'sic, materia medica and pharma-
ceutical chemistry, and Dr. William Shippeu, Jr., Professor of Anatomy
and Surgery, when he was twenty- nine yeai's of age. He also taught

midwifery. Their first courses of lectures began in November, 1765. He
was an eminent general practitioner of medicine and a surgeon of the

Pennsylvania Hospital during nearly twelve years.

Dr. Caspar Wistar, at the age of thirty-one years, was appointed, Janu-

ary, 1792, adjunct, and after the death of Dr. Shippen, July 11, 1808,

Professor of Anatomy.
Desirous to improve the method of teaching anatomy, Dr. Wistar had

made gigantic models, exactly proportioned, of several minute and intri-

Ciite structures—of the internal ear, for instance—which he used as objec-

tive illustrations of his lectures.

His collection of numerous models and anatomical preparations was
presented, after his death, by his family to the University, and by resolu-

tion of the Trustees, styled "The Wistar Museum."
Dr. AVistar published, in 1811, A System of Anatomy, which was a text-

book during many years. He was versed in botany, mineralogy and
chemistry. He was a surgeon of the Pennsylvania Hospital more than

sixteen years, and always among the most eminent and beloved practi-

tioners of medicine in the community.
On the death of Dr. Wistar, January 22, 1818, Dr. John Syng Dorsey

was api>ointcd, but died November 13, 1818, a week after the delivery of

his introductory lecture. The course on anatomy for 1818-19 was com-
pleted by Dr. Physick, with the assistance of Dr. William E. Horner.

Dr. Philip Syng Physick, an eminent surgeon, who iiad been Professor

of Surgery from June 4. 1805, was elected Professor of Anatomy July 13,

1819, and resigned in 1H31. He was a surgeon of the Pennsylvania Hos-

piuil for twenty-two years, and rendered important services to the public

during the epidemics of yellow fever in 1793 and 1798.

Dr. Williant E. Horner was elected adjunct in 1820 and Professor of

Anatomy in 1031. He, a native of Virginia, had been a surgeon's mate in

the .\rmy of the United SlalcH from 1818 to March, 1815, and served on the

Ni«g«m frnnlior in the war of that period.

Dr. Wistar a])pointcd him, March, 1816. his prosector, at an annual salary

of ^VH).

From 1890 be wm a turgeon of tho Philadelphia Almshouse during
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twenty-four years. His private practice was large. In 1823 he published

A Treatise on Practical Anatomy ; in 1826, A Treatise on the Special

Anatomy of the Human Body, in two octavo volumes, which passed

through eight editions, and at difterent times contributed valuable papers

to the medical journals.

The numerous pathological and anatomical preparations made by him-
self, which were appraised at $10,000, he bequeathed to the Wistar

Museum. In acknowledgment of this valuable bequest, the Trustees of

tlie University decreed that it should be named thenceforward the Wistar
and Horner Museum.
The anatomical chair, under the lustre shed upon it by the professional

sliill and eminence of its occupants, had become notably conspicuous.

They resembled each other so much in their works and ways that it

seems not difficult to imagine that a Ivind of composite portrait of Shippen,

Wistar, Physick and Horner may ever mark the Chair which they in suc-

cession so admirably filled from 1705 to 1853, about eighty-seven years,

before Dr. Leidy was installed.

The University of Pennsylvania appointed Dr. Leidy its delegate to the

American Medical Association in 1854 at St. Louis, Mo., and in 1872 at

Philadelphia, but he did not directly contribute to its Transactions at

either meeting. The Committees of the Association on Medical Literature

and on Medical Science cited with encomium his papers, On the Comparu-
tim Structure of the Liver ; On the Intimate Structure and History of the

Artie (dar Cartilages ; On the Intermaxillary Bone in the Embryo of the

Human Subject, published in the "American Journal of the Medical

Sciences," for 1848 and 1849, and On Parasitic Life, printed in the

Proceedings of the Academy of Natural Sciences of Pliiladelpliia.

Dr. Leidy was on the list of permanent members of the Association from

1854 to 1876. At the St. Louis meeting he was appointed Chairman of a

Committee on Diseases of Parasitic Origin, and memberof a Committee on
Prize Essays, but no report from either has been recorded.

In 1861 he published An hJlementary Treatiie on Human Anatomy, and
in 1889, the work having been out of print many years, a second edition,

rewritten and enlarged. The illustrations are largely from his own
drawings of many recent dissections made by him in connection with this

work. A peculiar feature of the volume is that English names of the

parts are given in the text, and their old Latin names in footnotes, under

a belief that the subject thus presented would be more readily understood

by students.

Pliilip Leidy, the father of the professor, died October 9, 1863, in the

sixty-seventh year of his age.

In 1863, when the "Salterlee," a U. S. Army Hospital, was established

in West Philadelphia, Surgeon I. I, Hayes, U. S. V., in charge, a num-
ber of leading teachers and medical practitioners of Philadelphia volun-

teered their services as ward physicians, and received contracts as acting

assistant surgeons. To Dr. Leidy was assigned the task of conducting
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the autopsies and reporting them, from time to time, to the Surgeon-

General of the Army. A number of pathological specimens prepared by

him accompanied his reports. They have been preserved in the Army
Medical Museum in Washington. He made about sixty autopsies, of

which his reports are published in "The Medical and Surgical History of

the War of the Rebellion."* In this capacity he served from 1862 to

1865.

His brother, Dr, Philip Leidy, was assistant surgeon of the 106th

Pennsylvania Infantry from November 1, 1861, till September, 1862,

when he was appointed surgeon of the 119th Regiment of Infantry, and

served in the field till he was honorably discharged, June 19, 1865. He
was present in nearly all the battles of the Army of the Potomac, evinc-

ing courage and devotion to his duties "with the rare qualities of a gifted

man." His official reports to the Surgeon-General are published in the

history above named.

Dr. Joseph Leidy was appointed a member of the Sanitary Commission

Association, April 3, 1863; and September 11, "The State of Pennsyl-

vania, Executive Office of the ^lilitary Department at Harrisburg,

"

appointed him Chief Surgeon within the old limits of the city of Phila-

delphia.

August, 1864, he married Anna, a daughter of Robert Harden, of

Louisville, Ky. To compensate for the sterility of this union, they some

years afterwards adopted the infant daughter of a deceased friend. Dr.

Leidy told the writer that had this dear child been his own he could not

have loved her more. He was fond of children. The crying or hilarious

romping of the playmates of his young daughter in tlie study did not in

the lea.st degree disturb or divert him from his work.

Since his reports to the Surgeon -General of the Army the only paper con-

nected with the science of medicine from his pen found in print is an essay

on Intestinal Worms, included in A System of Practical Medicine by Ameri-

can Authors, edited by William Pepper, M.D., LL.D., etc., assisted by

Louis Starr, M.D,, etc., published by Lea, Brothers «& Co., Philadelphia,

1888. This essay—largely derived from foreign publications—occupies

Ihlrty.flve pages of the second volume. At the close of this paper, Dr.

Leidy states that for much of his information he is indebted to the articles

on " Intestinal Pamsites " and "Diseases from Migratory Parasites," in

ZieniHscn's Kncyclopadia of the Practice of Medicine.

After lie rclinfiulshed practice to devote himself exclusively to teaching,

DO brancli of the healing art attracted or practically engaged his attention.

From this circumstance his father, wlio unwillingly consented that he

might studj medicine, was pn>ba])ly tod to say that "a first-class sign-

painter had been ipollod to mak(> a jxmr doctor."

Dr. L«'l<ly delivered courses of lectures on comparative anatomy in the

I'nivcrHity, and on pure human anatomy as part of the medical curriculum,

• Vol. I, Part I. and Vol. il. ParU I and 11.
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seldom adverting to its useful applications in surgery or the practice of

medicine, but not merely for the sake of imparting knowledge of his sub-

ject. He carefully taught human anatomy as a means of self-mainte-

nance. And within his domain he zealously wrought to promote the

welfare of the medical department of the University, the principal source

of his livelihood. This was his serious occupation, his w^ork, which to

all concerned was always acceptably done, during thirty-eight years. In

all that period he was absent from his post through indisposition in the

aggregate only five days.

His pastime, while not engaged in his appointed task, was somewhat
diflFerent though not less laborious. To increase knowledge of natural

things, animate or inanimate, gigantic or microscopic, seemed to be a

ruling passion ; and, like a true huntsman, he cared less for the capture

than for the pleasure of pursuing his game.

It may be truly said that Dr. Leidy was born to be a naturalist. To his

innate ability to perceive the minutest variations in the forms and color

of things was united artistic aptitude of a high order. These natural facul-

ties, in continuous exercise almost from his infantile days, and his love of

accuracy, enabled him to detect minute differences and resemblances of

all objects, and to correctly describe and portray them. Besides, nothing,

however small, that came within the scope of his vision, while walking

or riding, escaped his notice.

He says (p. 294) of his work on Fresh Water Bhhopods, 1879 : "The
study of natural history in the leisure of my life, since I was fourteen

years of age, has been to me a constant source of happiness, and my expe-

rience of it is such that, independently of its higher merits, I warmly
recommend it, than which, I believe, no other can excel it. At the same
time, observing the modes of life of those around me, it has been a matter

of unceasing regret that so few, so very few people give attention to intel-

lectual pursuits of any kind."

His first important work in natural history was begun in the winter of

1844, at the instance of Mr. Amos Biuney, President of the Boston Society

of Natural History. It is entitled. Special Anatomy of the Terrestrial

Gasteropoda of the United States. By Joseph Leidy, M.D., of Philadel-

phia. Quarto, pp. 169 ; illustrated by 16 plates, containing 120 figures.

This admirable essay is included in the first of the three handsome vol-

umes of Mr. Binney's work.* In the Preface Mr. Binney says : "The
author is gratified in announcing that the anatomical details of the species,

together with the dissections and drawings, are exclusively due to the

labors of Joseph Leidy, M. D., of Philadelphia. They constitute the most

novel and important accessions to science contained in the work, and are

* The Terrestrial Air-breathing MoUttsks of the United States and the Adjacent Territories of

I^'orth America ; described and illustrated. By Amos Binney. Edited by Augustus A.

Gould. Charles C. Little and James Brown, Boston, 1851. Quarto, Vol. i, pp. 366, 16 plates

;

Vol. ii, pp. 362, 74 plates; Vol. iii, pp. 183,57 plates.

Mr. Binney died February 18, 1847.
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an honorable evidence of a skill and industry which entitle him to a high

rank among philosophical zoologists."

Dr. Leidy, in 1845, contributed three papers—anatomical descriptions

of mollusks named—to the Boston Society of Natural Historj^ which were

published in its Journal and Proceedings.

On nomination by Dr. Samuel George Morton and Messrs. John S.

Phillips and John Cassin, Dr. Leidy was elected a member of the A-cademy

of Natural Sciences of Philadelphia, July 29, 1845, then at the northwest

corner of Broad and Sansom streets.

At that period natural history interested comparatively few persons in

the community, and by those few was regarded chiefly as a rational

pastime.

A brief retrospect of the subject, which is nearly associated with Dr.

Leidy's career, may be permitted to recall its ancient standing and prog-

ress in public estimation.

John Hyacinth de Magellan, of London, in 1786, gave to the American

Philosophical Society (of which he was chosen a member January, 1784)

two hundred guineas, to be a permanent fund, the interest thereof to be

annually awarded by the Society in premiums "to the author of the best

discovery or the most useful invention, relating to navigation, astronomy

or natural philosophy (^jnei'C natural history only excepted)."*

This exception, though seemingly contemptuous, was wise. Had natu-

ralists been eligible to receive those premiums, Dr. Leidy alone, who
almost annually discovered many genera and species, might have earned

the whole income of the fund. Magellan's opinion, which was probably

common in his day, seems to have been that to discover and describe

natural species of any kind is comparatively so easy, requires so little

inventive aptitude and intellectual force, and the discovery itself imports

so little to the good of mankind that such work needs no encouragement.

A century's experience has modified this notion in many respects.

Natural history attracted very little attention in Philadelphia during the

first quarter of the present century. There were some botanists, but very

few were interested in other branches of natural science.

A halfdozen gentlemen who, at chance meetings, often discussed ques-

lioDB connected with the subject, formally assembled, .lanuary, 1813, at

the residence of one of them, to form a natural history society. They
styled theniaelves " Friends of science and rational disposal of leisure

momentfl." After due consideration at several meetings they founded,

March 21, 1812, "The Academy of Natural Sciences of Philadelphia."

*John flyulntb di> MaRitlliin, h I'ortUKUOHO physicist, was born In Lislx^n In 1723. Ho
rtalnuxl that .Mmcvllan, thu llntt <-ircnintiaviKat()r, wiuono uf his ancestral I<iii8mcn.

llo long Mijouriied in the convuntu o( St. AuKtistiii, of which ho assuniod thu liabil

,

anil ivmuvvd t<> Knulnnd nl)out 17tVi, t<> dovoto himsuir to thu study of physical scionoo,

Mid dlc<l at UllnKtuii, noar l^omlon, January 7, 17iH).

U« WM «l«)Oto«l a mtitnbor of Ibo Koyal Society of London, 1774, and wns also a niembor
Ofth* AoadmniM of Parte, Madrid nml .St. IV(cnil>iirK. iVotm/A liiniimphU ijeneral drpui»

U* Ump» Ua ptuM rmruUt fiwiur ft<" jhhim. Fiimin IHildt, FltriD, J'uria, 1800.
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To rationally dispose of leisure moments ; to foster peaceful study of

natural things, as a wholesome diversion of the mind from the mental

weariness and waste incident to idlers, quite as harmless, and more useful

than contending at a game of chess ; and to communicate freely to each

other, as well as to the world, the results of their studies and spontaneous

investigations were the chief motives which led its members to institute

the Society and promote its progress.

Many books of reference, to tell students what had been already ascer-

tained, and collections of numerous natural objects, to compare with those

supposed to be new, are indispensable implements of a naturalist, but no

individual was able to obtain tliem. Immediately after founding the

Society the members saw this urgent need, and together began to form a

library and a museum for their common use.

Looking forward to a time when the members of the Society would be

numerous, and possibly might include zealous supporters of dirterent relig-

ious creeds and rival political parties, the founders were somewhat appre-

hensive that a source of discord might arise in meetings of men holding

conflicting opinions on these subjects, and for such reason agreed from the

outset that, on entering the premises of the Society, every member should

leave his religion and politics behind him at the door, and that debate of

religious or political questions should be always out of order. This un-

written By-Law, solely designed to preserve harmony, though well under-

stood by the members, was misconstrued outside of the Society.

Educated people, generally, then regarded the study of natural history

to be in some vague way antagonistic to religion, and erroneously sup-

posed that its votaries must be atheists or at best deists, and, therefore,

to be avoided. The above unwritten By-Law, which, according to vulgar

rumor, required members on joining the Society to give up religion,

sustained the popular error.

During the first quarter of a century of the Academy's existence,

natural history was not a part of the curriculum in any school or college

in our country, because its economic value was not generally understood.

Most of the Society's members were self-taught. They met in the evening

once a week and before the meeting was called to order, passed some time

harmoniously conversing about their studies. Their aim was to encourage

spontaneous investigations and to make the Academy a practical school of

natural history. No one then imagined that knowledge of it would ever

become, as it is now, marketable knowledge, a part of the stock in trade

of the teacher's beneficent vocation. At tliat time the chief incentive to

the study was pure love of it, without hope of renown or emolument.

When Dr. Leidy joined the Society its library contained about 12,000

volumes, and its museum representative collections of thousands of speci-

mens in all departments of natural history, besides chemical and other

apparatus. He had at once use of all these resources, and the encourage-

ment which flows from the fellow-feeling of many comrades working on

the same line. He often said in after years that, without the facilities
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found in the Academy, he could hot have succeeded in many of his

original researches.

Dr. Leidy was elected Librarian December, 1845. He resigned at the

end of the year, and the Academj^ voted him thanks for his efficient ser-

vice. In December, 1846, he was elected a Curator, and was continuously

Chairman of the Board till he died—more than forty-four years.

During all that time he virtually directed and managed the affairs of

the museum. To him it was a congenial occupation—helped him in the

line of his pursuits.

At the weekly stated meetings of the Academy the Chairman of the

Curators usually invited attention to any notable addition to the museum.

In this connection his verbal communications, which are recorded in the

Proceedings, are very numerous, and were always seemingly delivered

and heard with pleasure. An examplary specimen of them is, as follows :

At a stated meeting of the Academy, October 6, 1846, Dr. Leidy

announced substantiully that he had lately detected an entozoon in the

thigh of a hog, which "is a minute, colled woi-m contained in a cyst.

The cysts are numerous, white, oval in shape, of a gritty nature, and

between the thirtieth and fortieth of an inch in length." He supposed it

"to be the Trichitia spiralis heretofore considered as peculiar to the

human species. He could perceive no distinction between it and the

specimens of 7\ spiralis which he had met with in several human subjects

in the dissecting rooms, where it had been observed by others, since the

attention of the scientific public had been directed to it by Mr. Hilton and

Prof. Owen."*
In an address, delivered May 1, 1886, he said : "I recall to mind au

occasion upwards of forty years ago, while I was a student assisting my
preceptor, Dr. Goddard, the Demonstrator of Anatomy in the University

and Prosector to Prof. Horner. We were making preparations for a

lecture on the muscles when Dr. Goddard, who was endowed with quick

perception and sharp vision, observed an appearance in the flesh which

led him to examine it with the microscope. In it he found a number ot

minute coiled worms to which he called the attention of Prof Horner.

The parasite had been discovered a short time previously by the English

•urgi'on, Sir James Paget, and was described by Prof. Owen with the

name TVichina spiralis. Several years later I found the same parasite in

pork."t

It appears that the existence of Irlchinoc in the human subject was first

noticed in England in 1882.

On the 22d of January, 1888, Mr. John Hilton read a paper before the

Medlco-Chirurglcal Society of London, entitled, "Notes on a peculiar

• Pnte. Amd. Sat. 8e. qf PhOa., Vol. Ill, pp. 107-8, ISUi.

t " All AddraMOii Bvoliitlon nml the I'atholoKiciil IiniwrUuicc of the Lower Korina of
l.lfc." Hjr Prof. Joneph lAjlily. IVllviTcd bcfon- the KruilmitliiK class of tlio Medical
lx>ti«rtmoiU of tb« Unlvurelty of I'cniuiylvunlii, May 1, 1X80. lleprlntcil from the
TUrapfMHe OaatUe tat Jun« lA, IflM. Q«orge 8. Davla, Uetroit, Mich., 1880.
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appearance observed in human muscles, probably depending upon the

formation of very small cysticerci. By John Hilton, Demonstrator of

Anatomy at Guy's Hospital."

He states substantially that Procter, aged seventy, was admitted into the

hospital for a cancer, and died three months after. "Between the [mus-

cular] fibres, and having their long axis parallel to them, are situate

several oval bodies, transparent in the middle and opaque at either end,

altogether about one-twenty -fifth of an inch in length. No organization

could be discovered with the aid of a microscope."*

At a meeting of the Zoological Society of London, February 24, 1835,

Mr. Owen read a description of a microscopic Entozoon, infesting the mus-

cles of the human body.f

In the T'ransactions of the Zoological Society of London, Vol. i, pp.

315-23, is the same paper, "By Richard Owen, Assistant Conservator of

the Royal College of Surgeons in London," with a plate. In that paper

Mr. Owen states in substance that Mr. Paget, an intelligent student at

St. Bartholomew's Hospital, observed that muscles of the body of an

Italian barometer-maker,who died January 29, 1835, aged fifty, were beset

with minute whitish specs," and that Mr. Paget, aided by Mr. Brown and
Mr. John Bennet, at the British Museum, at the same time satisfactorily

determined the existence of the entozoon.

Mr. Wormald, Demonstrator of Anatomy at St. Bartholomew's Hos-

pital, stated that he had noticed more than once the same condition during

previous anatomical seasons, and at the request of Mr. Owen, soon fur-

nished him ample materials for microscopic examination from the subject

above mentioned. Mr. Owen at once described the entozoon, which he

named Trichina spiralis, and reported the result of his investigation to the

Zoological Society.

Dr. Henry J. Bowditch, of Boston, was the first American who noticed

the Tric?ii7ia spiralis. X

No one had ever suggested a source of or how this parasite found its

way into the human subject until Dr. Leidy, while eating a piece of ham
at his own breakfast table, discovered its existence in the hog. In an-

nouncing his discovery, with his usual caution, he said that he supposed

it to be the Trichina spiralis described by Owen. This may be a reason

why it was not generally recognized at the time. The publication of it

in the Proceedings of the Academy was copied in full in the Annals arid

Magazine of Natural History, Vol. xix, p. 358, London, 1847 ; and Drs. F.

Kiichenmeister and F. A. Ziirn state, in their work on the Parasites of

Men, that "Leidy found, in 1847, the parasite in the muscle of pig8."2

* T/j« London Medical Gazette for February 2, 1833, Vol. xi, p. 605.

+ See Proceedings Zoiil. Soc.

X His observations are published in the Boston Med. and Swg. Jour, for 1842 and 1844.

g Dr. T. Spencer Cobbold, a chief English authority on the subject, in his work on

Eiitozoa, published in 1864, cites Dr. Leidy in his bibliography, but does not mention

him in his text in reference to Trichinx.

PROC. AMER. PHIL08. SOC. XXX. 138. T. PRINTED APRIL 23, 1893.
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The discovery that Trichina spiralis infests the hog is, in its ecouomic

relations, among the most important observations Dr. Leidy ever made.

Very soon after Dr. Leidy's discovery became generally known in

Europe, the importation of American pork by Austria-Hungary, Ger-

many, etc , was arrested, under a belief that American hogs are very often

infested by this parasite. Recently, however, relying upon tlie system of

inspection established by American autbority, American pork is no longer

excluded from European countries in whicli immense quantities of pork

are consumed in the form of smoked meat, imperfectly cooked. Whether

the Germans suppose, as has been asserted, that one pound of raw pork

contains as much nourishment as a pound and a quarter well cooked, or

prefer the taste of it simply smoked, is an open question. Be this as it may,

it is now known that thorough cooking renders trichinous pork harmless.

Though the most ancient of lawgivers declared swine to be "unclean,"

unwholesome food, it does not seem supposable that he anticipated Leidy

and knew that the pigs of his time were infested by this microscopic

parasite.

Trichinffi found now in man, it is believed, are derived from the hog,

but whence the hog receives the parasite has not been demonstrated.

Dr. Leidy was chosen a member of the American Philosophical Society

October 19, 1849. Though not frequently present at its meetings, he con-

tributed several papers to its Transactions and Proceedings.

Need of very much more space to properly accommodate the rapidly

growing library and museum of the Academy had been apparent for some

time, and had become so pressing that, early in 1866, measures were

adopted to supply the want. Forty members were appointed a com-

mittee to solicit citizens generally to contribute to a Buildiug Fund. Dr.

Leidy was one of them, but it is believed that his modesty prevented him

from actively participating in the work. A trust was created. The con-

tributors were to elect thirteen members of the Academy Trustees of the

Building Fund, with authority to purchase a site and erect thereon a

Bultable edifice. They represented the contributors, to whose bounty

alone the Academy would be indebted for the proposed new building.

When the subscriptions amounted to .^100,000, the fund was placed in

the custody of the Trustees.

This metho<l of procedure was designed to remove the subject from the

meetings of the Academy, and to avoid delays in construction, which, it

WM conjectured, might arise from ofllcious meddling of non-contributing

members, if the work were confided to a Committee of the Society.

Dr. Leidy was elected a member of the first Board of Trustees of the

8m, On PotMonlnn by Diteated Jhyrk, beliiK iiii eiMny on trlchinoNis or DoHh-wonii

Umum. Ito piVTtnUoa and cure. By Julius Althau.s, M.D., M.K.C.P., London, Physiciun

to tb* Rojral iDllnnary for Dtwuei of the Chctit, hvo., pp. 3-1. John Churohill & Sons,

Londoo. UM.
Also. Aniwtal Pan$iU» and Mf—maUt. By r. J. Henodeu, Professor at the University ol'

LoQvaln ; oorraspoadtnt of the IniUtute of France, with (« illustrations. ]>, Applctou
A Cb.. Nsw York, 1876.
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Building Fund, January, 1867, and was regularly reelected till the close

of his life. The work of the Board was not in harmony with his previous

experience or taste. For this reason, perhaps, and because he unre-

servedly confided in the business ability of his colleagues rather than on

his own, he did not warmly participate in it, though none was more
desirous of its satisfactory achievement.

During his student days, and for years after graduation, Dr. Leidy

was generally held to be poor ; but he had already acquired a local

reputation on account of his knowledge of natural history, and was re-

garded to be a young scientist of unusual promise. He attracted the

attention of some prominent citizens, among them Dr. James Rush, to

whose beneficence the city is indebted for the Ridgeway branch of the

Pliiladelphia Library. Mrs. Rush was frequently pleased to make him a

lion at her evening parties. At that time many persons were pleased to

believe that he strongly resembled the conventional likeness of our

Saviour. Both Dr. and Mrs. Rush were his friends and admirers during

their lives.

Mrs. Rush died October 23, 1857. After that event Dr. Leidy often

dined tete-a-tete with Dr. Rush.

Dr. Rush died May 26, 1869. Dr. Leidy was invited to be a pall-

bearer at the funeral, and at the same time received an intimation that he

should not fail to be present. lie accepted the invitation.

A few days afterwards he was greatly surprised by the receipt of a

bank cheque for $500. He learned that Dr. Rush had named those

friends whom he desired to be his pallbearers, and that he had instructed

the executor of his estate to give $500 to each of those who served in that

capacity at his funeral.

At its summer commencement of 1869, the Franklin and Marshall

College, Lancaster, Pa., conferred upon him the honorjvry degree of

Legnni Doctor—LL.D.

In the spring of 1871 he was appointed Professor of Natural History in

Swarthmore College, eleven miles from the city, in Delaware county, and

lectured there at 10 o'clock a.m., at first once in the week and subse-

quently twice. He resigned the office in June, 1885, but continued his

connection with the institution as emeritus or retired professor.

The Secretary of War invited him. May 6, 1873, to be the senior mem-
ber of the scientific corps during an exploration of the route of the Pacific

Railroad. This invitation was declined.

In December, 1874, he was oftered the Hersey Professorship of Anatomy
in the University of Harvard, at an annual salary of $4000.

He passed the summer of 1875 in Europe, visiting museums in London,

Paris, Berlin, and mingling socially with renowned professors and distin-

guished votaries of natural science wherever he halted.

He spent the greater part of two seasons exploring the country around

Fort Bridger, the Uinta movintains and Saltlake basin in search of

materials for his treatise on Fresh Water llhizopods of North America,
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under the auspices of the U. S. Geological and Geographical Survey of

the Territories, then directed by Dr. F. V. Hayden. The work was pub-

lished in 1879. Dr. Leidy states, January 1, in his introduction to it, that

during four years he had studied these Kliizopods as they occur in all the

fresh waters of the country from the Atlantic border to an altitude of

10,000 feet in the Rocky mountains, and gratefully refers to the generous

hospitality and aid received from Dr. J. Van A. Carter, formerly of Fort

Bridger, who conducted his expeditions to the Uinta mountains and de-

frayed their expenses. Various railroad companies granted him entirely

free transportation, or at half fare, so that to the Survey the expenses of

this admirable work, besides the charges incident to its publication,

amounted to about $222.

His friend, Mr. Joseph Wilcox, relates that while they were visiting

the "bad lands" of "Wyoming, he asked Dr. Leidj', "What beauties do

you see in this forbidding territory? " In reply he said, "This is a most

interesting place to see, where no living animal or plant exists. I enjoy

the novelty of this anomalous locality. You will all agree with the man
who appropriately compared this place to the infernal regions after the

fires had been put out."

During many years Dr. Leidy habitually visited the Twelfth Street

Market in search of specimens, and became quite intimate with Mr. R. M.

Holbrook, who Is a large dealer in fresh fish, etc., and is also Treasurer

of the Market Company.
Speaking of Dr. Leidy, Mr. Holbrook said, "He was a man of such

simplicity of manner that he drew all classes of persons to him, even

children would stop and listen to him.

"At one lime a few years ago he got from me a specimen of some kind

offish and wrote an article about it, in which he gave me the creditor

furnishing the specimen. The article was copied in a London journal,

but by mistake gave my name as the autlior. As soon as he saw it Dr.

Leidy came and asked me whether I had written much for the papers.

He then told me of the mistake, laughed heartily, and seemed to enjoy it

%'ery much.*

"And lie told me about the publication of his book on Rhizopods.

And on my expressing a hope that he was well paid for his work, he said

that all he got for his labor was twenty copies of it and that he was
Mlisfleil.

" At another time he told me that he had just received an unexpected

rt>mittanco from Boston ; that he had written a paper for the Walker
prize the year before and had not received anything, but tliis year in con-

sideration that his papers were good both years the committee had
•warded hlui a double prize. His childlike niunncr in telling me about

It, without reference to the sum of money he had received, and without

the leait tinge of egotism or conceit, showed thut he wislied me to enjoy

hU raooeM with him.

•Atam«t«4 moHlriK of the Arnd<«iny, May 10, 1S70, Dr. Ix'ldy "called nltontioii to

mmn In piiMUIivd rcprliiU of tlie A<iidtMny'« I'mooodlugs in lorolgii jourimK."
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"He usually came to market about six o'clock in the morning before

the crowd began, and sat behind the stall a half hour or more talking and

watching the men while they were cleaning fish. He was always pleased

to carefully examine whatever might be found in the stomachs or intes-

tines of the larger varieties. The entrails of very big ones were some-

times sent to his house that he might inspect them at his leisure. And
if anything strange came along—for whatever comes into the fisherman's

net is fish— it was sent to him. Sometimes he wrote the Latin name of

an uncommon kind on a scrap of paper, which my men copied in large

letters and, sticking it on the specimen, displayed it on the stall. For

example, on one scrap he wrote, ' Horse Crevalle—Caraux hippus. Cape

Cod to the West Indies. Belongs to the Pilot-fish family and related to

the Mackerels ; ' on another, ' Pensacola black grouper—Trisopteris

microlepis ; ' and on a third, 'The Massachusetts Tile Fish—Monacanthus

Massachusettensis.'
"

The Boston Society of Natural History, January 22, 1880, "Voted that

the Walker Grand Honorary Prize for 1879 be awarded to Prof. Joseph

Leidy for his prolonged investigations and discoveries in zoSlogy and

[laleontology, and in consideration of their extraordinary merit the sun»

awarded be $1000.*

In August, 1880, an invitation to lecture and supervise the scientific

studies of the postgraduates of Princeton College, N. J., was declined.

In December, 1881, he was elected without competition President of

the Academy of Natural Sciences of Philadelphia, and continuously held

the office till he died.

About the year 1866 it was suggested that natural history should be

taught in the University. The proposition was entertained and discussed

from time to time, and lingered on without action. In 1882, under the

propulsive and successful administration of Dr. William Pepper, the dis-

tinguished Provost of the University of Pennsylvania (whose policy appar-

ently is to enlarge the institution and foster within it every branch of

• Dr. William J. Walker, a generous frieud of science, who died at Newport, R. I..

April 2, 1865, placed in trust of the Boston Society of Natural History means of awarding

prizes for the best memoirs, written in English, on subjects proposed by a committee,

appointed by the Council of the Society. The first and second prizes to be awarded

annually, and the third once in five years, beginning 1870.

First.—For the best memoir presented a prize of S60 may be awarded, which sum, at

the discretion of the Committee, may be increased to $100, if the memoir be of marked

merit.

Second.—¥oT the next best memoir a prize of not exceeding $50 may be awarded, pro-

vided it be of adequate merit in the opinion of the Committee.

r/i(>(/.—Grand Honorary Prize. The Council of the Society may award the sum of

fSOO for such scientific investigation or discovery in natural history as may be deserving

thereof in its judgment, provided such investigation or discovery shall have first been

made known and published in the United States of America; and at the time of said

award shall have been made known and published at least one year. " If in conse-

quence of the extraordinary merit of such investigation or discovery, the Council of the

Society sho\ild see fit, they may award therefor the sum of $1000." Fvoc. Boston Sac. Nat.

Hist., Vol. X, p. 146, 1S66.
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human knowledge which may be profitably taught), a school of natural

historj- was devised and instituted under the modern style of Department

of Biology, and Dr. Leidy was appointed, for the current academic year.

Professor of Biology (Zoology) in the Faculty of Philosophy.

In 1884 the department was organized by the appointment of a Faculty

of seven professors, including Dr. Leidy as Professor of Zoology and

Comparative Anatomy, and he was elected, May 6, Director of the

Biological Department.*

It was proposed, March 16, 1885, that his salary should be $6000, on

condition that he should resign his position in Swarthmore College, which

he did, and give his time exclusively to the University.

A laboratory, an herbarium and an appropriate museum were started.

To the latter Dr. Leidy contributed many of his skillfully made prepara-

tions, and bequeathed to it an herbarium of about 1400 species of plants,

collected by himself.

In this connection the University Marine Biological Association has

been founded, with laboratories and aquaria located at Sea Isle City, N. J.

Tlie Geological Society—Burlington House, London, January 5, 1884

—

awarded to Dr. Leidy the Lyell Medal, with its accompanying purse of

£25, in recognition of his important services to paleontology.

About the close of the year 1883 the attention of Dr. Leidy was invited

to a subject which he had not previously considered.

Mr. Henry Seybert, a firm believer in modern spiritualism, who died

)Iarch 3, 1883, aged eighty-two years, not long before his death gave to the

University of Pennsylvania a sum of money suflScient to found a Professor-

ship of Philosophy, on condition that the University should appoint a com-
miaaion to investigate "all systems of morals, religion or philosophy, which
assume to represent the truth, and particularly of modern spiritualism."

Ten gentlemen, most of them members of Faculties or of the Board of

Trustees of the University, were constituted a commission to investigate

modern spiritualism. Dr. Leidy, witli one or more members of the com-
mission, attended twelve sittings with reputed spiritualist mediums, from

March, 1884, to April, 1887. The commission submitted a preliminary

report of lis proceedings May, 1887.f
The Trustees of the Wagner Free Institute of Science elected him, July

27, 1885. President of the Faculty and Professor of Biology, at an annual

salary of 1500. From that dale the Trustees obtained his views before

deciding any question relating to tlie scientific policy of tl»e Iiisiitute. and
ap|>ointcd membent of the Faculty subject to his approval. He lectured

two or three times efcry season, and always attracted a large audience.

In the spring of 1800, lectureships superseded the Faculty system, and

•VairtoAir of Psnaajrlvsni*. Ilsndbook of Inrormntton, coacerningthe School of
Btolofy. PbtlsdtlphU, laSP.

f PrriimliiarjrEsportoflh«»0>mml«loniip|toliii,.i i,y tlic irnlvcrslly of Pennnylvanla
SSlBfeslilBlsModsfBlplrKiMllNin, In Hccoriliiiu'i* with tli<> llO(|ueNt of the late IIoDry
•tjrbtrt, 12IIKI, pp. 100. J. II. I.l|i|<liii'<>t( Coiiii.unv l'lilla<l<<l|ihlu, 1837.
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Dr. Leidy was elected Director of the Museum June 3, 1890, and spent

some of his last days in planning a synoptical arrangement of it.

He was authorized by the Trustees to expend $3000, while in Europe

in 1889, in the purchase of specimens for the museum, and on his return

$1000 more were placed in his hands to be spent in the United States for

objects of the same kind. His interest in the growth of the museum and
library was constant. lie presented many books and specimens collected

by himself.

At its summer commencement of 1886, Harvard University conferred

upon him its honorary degree of Legum Doctor—LL.D. ; and the Insti-

tute of France awarded to him, December 18, 1888, the Cuvier prize

medal.

He had now reached the sixty-fifth year of his age. Unremitting routine

and other labors, and the enjoyment of many social meetings with friends,

had somewhat abated both his physical and mental energies. Rest

was desirable. Accompanied by his wife and daughter he visited

Europe in the summer of 1889, but his first letters from London
indicate that the sojourn there Avas much less cheering to him than

it ever had been. And then the serious illness of Mrs. Leidy, soon after

reaching England, greatly augmented his depression, although the sym-
pathy and attention of his English friends were unstinted. After her

recovery the projected tour was completed, and in September all returned

in better health and spirits than when they started on their trip to Europe.

Soon after reaching home a rumor from the University was a source of

much distress to Dr. Leidy. It was said that the professorships were to be

rearranged, and to realize the plan he would be asked to relinquish the

Chair of Anatomy and retain his position in the Biological Department.

A city newspaper reported substantially that Dr. Leidy had been requested

to resign. The statement was at once authoritatively contradicted.

Nevertheless, subsequently he,who was pronounced by one of the Faculty

to be the "most consummate teacher that ever held the Chair ofAnatomy,"
was requested to relinquish it, but he declined.

During the j^ear 1890, in compliance with the wish of a valued friend,

he visited several times the establishment of Mr. Keely, who claims that

he had long ago discovered a new motor of extraordinary force. Diligent

study during many years has failed to ascertain a practical method of

applying this power to any use. With this aim Mr. Keely has con-

btructed costly and ingenious machinery which is set in motion by this

occult power. Many prominent scientists, engineers and others have

been invited at different times to inspect it, hoping probably that their

opinions would encourage his continuous research. It seems, however

—

if the public be rightly informed in the premises—that, in their judgment,

the nature of this new force, whatever it may be in fact, is not yet appa-

rent. But Dr. Leidy wrote, December 18, on his card to a friend,

"Keely appeared to me to have command of some power previously

unknown."
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This statement is not even presumptive testimony that a previously-

unknown natural force is now under command. Unsurpassed ability to

ascertain the structure of organisms of every kind, as Dr. Leidy had, is

not in itself sufficient to guarantee that the witness may not be deceived

as to the motive force that operates complicated machinery, especially

one who has never been interested in or studied any branch of physics.

The judgment of a backwoodsman on the sea-worthiness and fighting

qualities of the first battleship he ever visited would be as respectable.

His membership in many societies at home and abroad is significant of

his widespread reputation. A list of them is appended.

Prof. Henry C. Chapman, of Jefferson Medical College, in his Memoir,

printed in the Proceedings of the Academy of Natural Sciences of Phila-

delphia, for 1891, has noticed in a summary but admirable manner each

of Dr. Leidy's leading publications. Lists of all of them may be found

in the Appendix.

The general character of all his works is anatomical. They consist

almost entirely of technical descriptions of genera and species of existing

or extinct animals. Though highly creditable to their author, they inte-

rest very few persons besides votaries of natural history, because they are

not applicable to any apparent industrial use. Such writing does not

bring pecuniary reward. With the exception of his books on Anatomy
and reports to the Surgeon-General of the Army, he received no sub-

stantial compensation for any of his numerous essays.

Inasmuch as botany and mineralogy were greatly preferred to other

branches of natural history in his early life, it is notable that he published

little, if anything of importance, in connection with either.

Prof. Thomas C. Porter, of Lafayette College, among the foremost of

our botanists, who was his intimate friend during many years, wrote in

reply to inquiries : "To your other question I can give a definite answer.

Of course, as a master of biology, he had a comprehensive knowledge of

structural and physiological botany, but his interest in the plant world

wos only a side-interest. He had a fair acquaintance with our native

flora, and his wonderful powers of observation were sometimes of great

lervice to his friends who were engaged in its study. Had lie turned his

mind from animals to plants he would, no doubt, have done the same
kind of valuable work amongst tlio latter as he had done amongst the

former. Rut I know of no thorougli investigations of the sort made or

published bj him. Looking over his species of Panicum one day, lie

remarlted to me that, if he could devote the time to it, he should like to

produce A monograph of that difllcult genus. He liad a Iierbarium com-

peted chiefly of specimens oDiIh own collection. It is not large, but like

ereiTtbing else which passed tlirough his hands, in excellent condition.
"

In his charming personal liJHtory of Dr. Leidy, Dr. William Hunt says:

"I remember wallting with lilm along tliu grassy path by the seaside at

Bar llartior one summer day. W(^ were on our way to visit a IMiila-

delpbia lady who was herself an amateur liotanist, and particularly well
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acquainted with the region about us. Suddenly Dr. Leidy said, raising

his hands, ' Dear me ! there is a plant which Gray says only grows high

on the mountains, and here it is by the sea.' He gathered a portion of it

with great care and put it in his pocket. When he got to the house he

spoke of his find, and showed Mrs. the specimen. 'Why, Doctor,'

she said, 'that is Empetrum.' The doctor looked carefully at it and said,

'Why, so it is ; I thought it was Loiseleuria,' and laughed heartily,

receiving the correction as though it had come from Gray himself."*

His deep interest in mineralogy was continuous from boyhood till the

close of his life. To him it was a kind of Sunday afternoon or holiday

recreation to visit friends who had cabinets, examine their newly acquired

specimens, and talk about them in connection with those in rival collec-

tions. Always seeking to obtain rare specimens, especially of gems, he

bought and sold and exchanged minerals with his friends whenever oppor-

tunity occurred. About the year 1870 he purchased a collection, said to

be the finest ever brought from Europe to this country, and a year or two

after sold it to a party in Boston for $3000, because he said he could not

afford to keep it. He continually added to and improved his cabinet,

which, at his death, was sold to the National Museum at Washington,

D. C, for $2800.

He was not practically interested in the chemical analysis of minerals.

But through his life-long habit of examining, comparing and exchanging

specimens, as well as of buying and selling them, he acquired the skill of

an average lapidary in recognizing mineral forms, especially of gems, and

among his friends became an authority for their market value. Yet more

than once he mistook an artificial for a real stone, submitted to his inspec-

tion by a dealer to test his knowledge.

Dr. Leidy had a broad chest and strong limbs, was about five feet ten

or eleven inches in height and 200 pounds in weight. Relatively to his

stature, slightly stooping at the shoulders, his head was rather small; and

it was ascertained after death that his brain weighed forty-five and a half

ounces—somewhat less than the average. But deficiency of brain tissue

was probably compensated for by the sustaining power of good blood-

circulating and digestive apparatus, upon the normal functions of which

mental activity in a degree depends. It is commonly known that a drink

of tea or of any stimulant temporarily augments the activity of the mental

machinery when it is moving slowly from fatigue or other cause. It is

generally supposed, however, that intellectual energy is in proportion to

the si^e of the brain, the prevailing weight of which in adult man is from

forty-six to fifty-three ounces, according to an English authority,! and from

forty-five to fifty-five ounces among our own people, and among all races

from two to four pounds, according to an American authority.:):

* In Memoriam. Dr. Joseph Leidy, b. Sept. 9, 1823, d. April 30, 1891. Personal History.

By William Hunt, M.D. Read at the Academy of Natural Sciences, May 12, 1891.

\Anatomy, Descriptive and Surgical. By Henry Gray, F.R.S.

I An Elementary TreatUe on Human Anatomy. By Joseph Leidy, M.D. , LL.D., etc.

Second edition, 1889.

PROC. AMEK. PHILOS. SOC. XXX. 138. V. PRINTED APRILi 23, 1892.
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" A little man with the same size of head as a big man will (other things

being equal) possess more energy. In weight of brain, again, considerable

differences exist among men of acknowledged power, Tlie average weight

of the male brain in civilized races is about 49 ounces. Cuvier's brain

weighed 64 ounces; Abercrombie's and Schiller's, 63 ; De Morgan and

Gauss, the mathematicians, 52| and 52 respectively. But Grote, the his-

torian, had a brain only three-quarters of an ounce above the average,

while the brains of Tiedemann, the anatomist, and Hausmann, the min-

eralogist, fell 5 and 6 ounces below it. * * *

"The heaviest known human brain belonged to a Sussex bricklayer,

who died of consumption in University College Hospital in 1849. It ex-

ceeded 67 ounces and was well proportioned ; while in physical size its

owner was not greatly above the average, being 5 feet 9 inches in height

and of robust frame. But the man could not read or write, though he

was said to have a good memory and to be fond of politics."*

According to these data size or weight of brain is not a measure of

mental capability.

Dr. Leidy had a handsome forehead, though it was not remarkably

high nor broad. Compared with the head, liis face was perhaps large.

Nearly horizontal, straight brows slightly overhung tranquilly pensive

blue eyes, which were not widely separated by a full-sized, well-formed

nose. His mouth, slightly drooping at tlie corners, contained a set of fine

teeth. The lips were well proportioned and his chin was broad, lie wore

a full beard and was well crowned with fine hair. While conversing with

friends the expression of his face was truly significant of his very amiable

disposition. His utterance was distinct and the tone of his voice pursuasive

and pleasant, though slightly nasal. A natural and very modest demeanor

made him welcome wherever he was. He loved the company of his

friends. No member of either the Old Contributorship, of which he was a

Director, or of the Biological Club, of which he was President, enjoyed

more their stated dinners; on those occasions his cheerful and instructive

conversation, almost always mentioning some fact new to them, gratified

hi* oompanions.f

To him controversy and conflict were always repugnant. He preferred

in yield at once, rather than contend. For him it was a task to say. No,

This featare of bis nature at times lessened his administrative efficiency in

He Niyi, p. 7W : ".Ml other conditlnnii being equal. It Is observed also to hold a relation

In tiw lo the diTrriH' of inont«l rtovolopnient ; hiMico the more civilizod races and more
cutttvaUd and lnt«.*lllKt-'iit people are diBtinguishud by a larger and lieavier l)rain, wliile

the oppodle eoodltton cxlHt* in the barbaroiu races and the least cuUivatod persons."

• Tkf tiuaiHt]/ f\f OmiuM and the QnurtU Inrquality qj the. Human hhcuUii, PhysMogicaUi
tim'4dfrtd. By J. F. Niabvl. author of Marriaye and IliredUy, Ward it Downey, 12 York
Mivet, Goveal Oanlon, I^ondon, isiil.

tTb«Bk>iOffkNU (Huh, «fl a token of iu appreclntion of Dr. Leldy, had painted a very
MtMtMlonr portnlt of him, which in in the library of Academy of Natural Sciences.

TtMObtlave of I'hyiticiana of I'hilndelplila has in iu library a portrait, which is a
lucnbrtOOi Uk«tMW, thouKli artistically well |mlntcd.
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the opinion of some of his warmest friends, and caused them on occasions

to jocosely say : "Oh ! he is an invertebrate."

While he was a bachelor his manner of living was properly economical,

and his savings at different times amounted to considerable sums ; but his

financiering ability or forecast seemed to be limited to this kind of hoard-

ing. At the time when speculation in petroleum was imagined to be a

sure road to fortune, he listened to a friend supposed to be knowing in the

field, invested in a petroleum company and lost $4000. On another occa-

sion he was lured by promises to invest in a silver mine and lost about

twice as much. Xext he purchased stock of a certain railroad which from

that day never made a dividend, and sold it for about half its cost.

During the first half of liis life or more his attention was exclusively

given to anatomical and natural history pursuits. General literature or

popular diversions did not interest him in any considerable degree. His

diar}-^ kept while in Europe in 1848 mentions that he once attended the Hay-
market Theatre in London, and tliat he passed one evening in Paris at the

Theatre du Palais Royal. But galleries of paintings and sculpture attracted

his attention. To a friend who presented him a poem years ago he said :

"I never read poetry. It seems to me such a round-abound way of

expressing ideas." And to another he said he did not understand how
nnybody could read "rhyming stuff." But in the last decade of life,

when age and experience had tamed his energies, and egoism was less

exacting, his tastes changed. He read with pleasure certain poetic compo-

sitions, which friends commended, and now and then a novel. Theatrical

amusement often attracted him, and he was sometimes pleased to hear

ihe music of his daughter's piano in the parlor while he was engaged in

his studj^. He daily read newspapers, and, as a good citizen, voted at elec-

tions of city, State and United States officers.

In some respects he resembled Charles Darwin. Matthew Arnold says:

"Mr. Darwin once owned to a friend that, for his part, he did not experi-

ence the necessity of two things, which most men find so necessary to

them—religion and poetry ; science and the domestic aflfections he thought

were enough."*

In his autobiography Mr. Darwin says: "For many years I cannot

endure to read a line of poetry; I have tried lately to read Shakespeare,

and have found it so intolerably dull that it nauseated me. I have almost

lost my taste for pictures and music. * * * My mind seems to have

become a kind of machine for grinding general laws out of a large collec-

tion of facts."

Dr. Leidy, however, sought chiefly to ascertain facts ; he did not attempt

to deduce general laws from them.

He accepted, without reserve, all the theories of evolution, etc., of Mr.

Darwin, with whom he had correspondence, but their religious views were

very different.

* Disrourgcs in America. By Matthew Arnold. Macmillan & Co., London, 1685, p. 113.
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In a letter, dated February 28, 1879, addressed to his friend, the Rev.

Dr. Henry C. McCook, he said : "I mark what you say ia reference to

quoting from the Cosmic Philosophy of Prof. Fiske, instead of expressing

my opinions in my own language. I preferred doing so because my relig-

ious views so fully accord with those he so clearly presents to the reader.

I have always had an antipathy to enter into a discussion of religious

opinions, and when persons, curious to know mine, have questioned me,

to avoid discussion, I have the last few years referred them to the admir-

able work of John Fiske.

"While I am disposed to avoid public notice, I feel some recompense in

your having read my note to your audience, as it may tend to remove the

reproach of atheism, which you know is so unreasonably and freely im-

puted to all naturalists and philosophers.

"Through life I have been conscious of having been a devoted wor-

shiper (again to quote Mr. Fiske) ' of an ever-present God, without whom
not a sparrow falls to the ground;' and I have often felt annoyed at the

implied reproach of infidelity from the self-sufficient who consider that

they fulfill all religious duty in lip-service to the same Deity."

Though not a regular attendant of any church, he was pleased to listen

occasionally to sermons of the Rev. Drs. Phillips Brooks (Episcopalian),

Ed. R. Beadle (Presbyterian) and William 11. Furuess (Unitarian). The
teaching of the last was in accordance witli his own religious views.

The genius of Dr. Leidy—an innate force that seems to dominate the

exercise of the natural aptitudes or talents—a force none of his ancestors

possessed, and is therefore not ascribable to heredity—impelled him to

investigate natural objects and portray those which had not been previ-

ously described' His strong egoism was more gratified in this occupation

than in any other. Some of his contemporaries, who wrought in the same
field, possibly may have done more, but in the accuracy of their work
none surpassed liim.

Prof. Cesare Lombroso, of Turin, forcibly argues that genius of every

kind is always associated with abnormal conditions of the organism, and
for such reasoD Its presence is significant of some degree or kind of degen-

eration.* Dr. Leidy was, as geniuses generally are said to be, precocious

and ttcrilo ; also, emotional and so far, neuropathic. During his visits to

Borope, too long and too eager quest of whatever he sought was some-

tlniM followed by a feverish state and an unpleasant degree of nervous

depreMlon ; but perfect rest for a day, as his diaries show, enabled him to

resume bU pursuits.

Dr. Leidy had a rare e.xperience of living nearly sixty eight years with-

out provnicing personal hostility, witliout making an enemy. Troops of

friends encouraged his pursuitH, and among them some were ever ready to

give bitn. wtion needed, substantial help to publish his works. No votary

of nAtural bistory wm helped more or more favored or more popular.

*Tkt Ma»<^ OmlM. By Osaara Lombroto, rrDfcNHor of Ia'khI Medtcinc at tho Uiiivor-

tUfOtTuria; with llluatratlona. WaIut hooU, j-i Warwick Luiu-. i omlnn. mikI rimrlcx

•flffboei's loos. Now Yorlc. isto
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Announcement of his death brought expressions of regret for the loss

sustained and of admiration of his character from many citizens. News-
papers published sketches of his career and praised his works and ways.

The Alumni Society of the Medical Department of the University of

Pennsylvania held its annual meeting in the evening of the same day. The
President, Dr. Alfred Stille, officially announced that Dr. Leidy had died

in the morning, and said, among other things, that by the death of Dr.

Leidy the Universitj' "looses the profoundest and most consummate teacher

that ever held the Chair of Anatomy, and whose fame as a comparative

anatomist, paleontologist, geologist, zoologist and botanist was not

bounded by his native city or country, but was coextensive with the

civilized world.

" No man, who had such reason to be proud, was ever more humble.

His simple and amiable manners attached to him the old as well as the

young, and made him revered in the gravest circles of the learned and

loved by the students, whom he inspired by his example and enriched by

his knowledge."

The Waguer Free Institute of Science recorded lits sense of loss in a

minute, as follows :

"With feelings of deep sorrow we record the death of Dr. Joseph

Leidy, who, for tlie past six years has stood at the head of the science

Avork of our Institute as President of the Faculty and Director of the

Museum.
"The death of this true and honest man, as gentle as he was strong, as

humble as he was great, is to the whole civilized world, as it is to our own
country, the loss of one of the most distinguished scientists of the day ;

while to Philadelphia, the city of his birth and life-long home, it is the

loss, not only of one of her greatest men, but as well of a true and faith-

ful son, who loyally spent his whole life in her service, and who died, as

lie lived, in entire devotion to duty, wholly forgetful of himself, and mind-

ful of the welfare of others.

"To the Wagner Free Institute of Science tlie loss occasioned by his

death is beyond repair. The place he has left vacant cannot be filled.

To him, more than any other man, and to his good guidance more than

anything else, is due whatever has been acconqilished by the Institute

since the death of its founder, in the organization and conduct of its work
in the cause of science. It is impossible to express in words the debt of

gratitude we owe to him ; only by deeds can we give expression to it, by
striving to carry out the work which he has planned for us with such

consummate skill, that it may become a living memorial of his earnest

l:»bors, his broad intelligence and his commanding knowledge."

And in the first paragraph of his Valedictory Address to the graduating

classes in medicine and dentistry of the University, delivered at the

annual commencement. May 1, 1891, Prof. James Tyson said : "The ink

was scarcely dry on my page when came the intelligence that Joseph

Leidy was seriously ill, and close on this fact of his death. This most
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tinexi)€cted calamity has changed the present occasion from one of rejoic-

ing to one of mourning—scarcely mitigated by the circumstance that Dr.

Leidy died as he wished, after a short illness and with his shoulder, as it

were, still at the wheel. For Dr. Leidy never ceased to work. His

industry was only equaled by his intellect, and these by the sweet

simplicity of his life. He loved science for science's sake, and neither

poverty nor promise of riches, nor ambition, nor princely decoration

could swerve him from his purpose. We are stupefied by the suddenness

of our loss. And there is a fitness in the association of the end of your

greatest teacher's life, and the new commencement of your own, which
ought not to be without its eflfect in keeping green his precious memory,
and in stimulating you to emulate his example."

The funeral services were at the First Unitarian Church, May 2.

Members of the societies to which he belonged, the Faculties of the Uni-

versity, and prominent citizens in large numbers were present. The
venerable and Rev. Dr. Furness ofticiated, and delivered an eloquent

and touching tribute to his worth.

His remains, and at the same time those of his brother. Dr. Philip

Leidy, who died April 29, were cremated. May 9.

Not long afterwards representatives of the University solicited contribu-

tions to an endowment of $50,000 to be raised at once and exclusively

devoted to the use of his widow ; and ultimately revert to the University,

" to establish and endow the Leidy MemoHal Museum as an independent

part of the great museum" projected for the Institution. Dr. Leidy be-

queathed a modest sufficiency for his family. For such reason, probably,

the necessity of the proposed endowment was not generally regarded to

be urgent. About the same time it was decided to obtain an endowment
for the Chair of Anatomy, the sum to be counted in the General Endow-
ment Fund of $250,000 tor the Medical Department, which, to make Dr.

Pepper's conditional subscription of $50,000 payable, "must be secured

before June 1, 1892, and then designate this chair by " the illustrious name
of I^cldy, whose labors gave it imperishable fame." "No more flttin^ii;

memorial," says the circular, "can be found for this great man and
beloved teacher." And the other circular says. " No memorial of Josepli

I^idy can be more fitting than a museum in which will be garnered tlio

innnite variety of natural objects which formed the basis of his admirable

tudit's."

Prof. J. P. liCtley, hi.i personul and scientific friend, early in May pub-

Itobed In the ChrtMtian liegitter a warm tribute to his worth and memory.
He Mid among other statements : "The eulogy of the dead runs easily

Into eiaggumtion. In this case that cannot happen. Uaro men are so

rare—a few in a gencnillon, here and there one whose excellence is

above degrees, the |)crfcct man, tlie ideal man. He is like a statue set

up io the public park of the metropolis, veiled until the day of showing

OOmM. Death dro|M tlic veil, and tlie .splendid apparition smites tite

heart of the oommunlty with a stningo uHtonishmont."
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He also said, in substance, that while Cope and Marsh were working
the fossiliferous field into which Dr. Leidy had entered long before, and
by his labor made, in a sense, his own, they fell into disputes over priority

of dates of different names of genera and species found in the later strata

of a Western Territory, in which contention Leidy, the friend of both,

refused to take any part. And, it seems proper to add, so dominant was
his repugnance to controversy of every kind that he left his friends, freed

from his participation, to compete with each other, and for a considerable

period engaged in an entirely different field of investigation, to return

long afterwards to his beloved paleontology.

The Trustees of the Building Fund of the Academy of Natural Sciences

ordered, May 15, 1891, a memorial notice to be preserved with the record

of their proceedings, in wliich it is stated that "his modest, amiable de-

portment at all times, his abiding interest in the welfare of the Academy
and in the progress of the natural sciences, won for him the unreserved

confidence and Respect of his colleagues on the Board, and made his pres-

ence at its meetings always welcome. But his connection with the

Trustees and his many official positions in the Academy could not add to

the high estimation in which he was held in the community. His accu-

rate and extensive knowledge of natural history" in all its departments,

his writings, his most acceptable teachings as Professor of Natural History

in Swarthmore College, and as Professor of Human Anatomy in the

University of Pennsylvania during more than a third of a century, from

May, 1853, obtained for hira a deserved reputation and fame among the

friends of the Natural Sciences at home and abroad."

In his Address to the Graduating Glass of 1S91, at Swarthmore College,

June 16, the President of the Board of Managers, Mr. Joseph "Wharton,

said: "And since nothing more potently aids us in the struggle to be-

come wiser and better than observation of those who stand above us, and

study of their methods, I can do nothing more fitting this occasion tlian

endeavor to show you how this great man came to be so eminent, so

trusted and so beloved.

"Joseph Leidy inherited excellent constitution of mind and body ; he

was transparently sincere and absolutely devoted to truth; he was re-

markably devoid of selfishness in any form ; he had persistent and life-

long diligence ; he was systematic in his expenditure and careful in his

economy of time ; he held firmly to whatever tscsk he undertook ; his

temper was cheerfully equable and his disposition affectionate."

Commenting on each of these characteristics successively, in a lucid

style, Mr. Wharton thus happily concludes his pleasing address :
" If now

I have succeeded in showing you that every part of Dr. Leidy's great

eminence grew out of the cultivation of such natural powers as your own,

and out of the constant practice of such simple virtues as should also be

yours, that, in a word, you may hope to scale such heights, to breathe

such lofty air, to serve so well your kind, and to attain such universal

respect and afTection, without possessing other genius than that which has
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been defined as 'an infinite capacity for taking pains ;
' and if in showing

this I have stirred in you a secret resolution to make your lives bear some

resemblance to his clean and fruitful life, my aim has been reached."

The tribute delivered at the opening session of the Congress of Ameri-

can Physicians, assembled at "Washington, D. C, September 21, 1891, is

the last. Dr. Pepper, the distinguished Provost of the University of

Pennsylvania, said: "In the death of Joseph Leidy, which occurred

April 30, 1891, at the age of sixty-eight years, the medical profession

in America lost its most loved and honored member, and American

science its most illustrious representative.* It makes a ditierence to the

world when such a man passes away. At his birth Nature gave him her

accolade, and all his life long he was loyal to the holy quest of truth,

which is the vow imposed on those whom she invests as her chosen

knights. Who can say how much of the marvelous and inexhaustible

knowledge of nature this great man possessed came from the singleness

of his life and the purity of his heart," etc., etc.

Leidy's life sustains rather Arthur Schopenhaur's opinion, that

" thinkers and men of genius are those who have gone straight to the

book of Nature ; it is they who have enlightened the world and carried

humanity further on its way."t

Postsfript.—In the preparation of the preceding sketch, the writer has

earnestly endeavored to avoid errors and hopes that he may have fairly

succeeded. Incidents connected with the career of Dr. Leidy, though

some of them may be ununportant or even trivial, have been narrated

under an impression tlml they may assist in conveying a true representa-

tion of him.

The degree of usefulness to the world of his life-long work, according

to the opinion that may be formed of it in the future, will be the criterion

of its worth as well as the measure of the duration of his reimtation.

• Knowing that Dr. I>ei(ly had entirely ceased to practise medicine more thnn forty

TCMK before, a witty friend of the Provost, after rendlns his graceful eulogy, remarked in

utMUuice that it waa like telling an assembly, representative of all the tanners of the

United States that, In the death of General Grant, they had lost the most beloved mem<
lior of the trade.

t November 17, IWI, Dr. William Hunt delivered an address on his University career

before the alumni and "tud^nts of the Medical Department of the University of Penn-

jrlvanla.
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APPENDIX.

Societies at IIome and Abroad of which Dr. Joseph Leidy was a Member.

Bostf)n Society of Natural History, 1^5.
Academy of Natural Sciences of Philadelphia, July 29, 1845.

NaturhLstorischer Verein fiir das Grossherzogthum Hesse und Umgebung, 1848.

Americau Academy of Arts and Sciences, 1849.

American Philosophical Society, Oct., 1849.

Fellow of the College of Physicians of Philadelphia, 1851.

Philadelphia County Medical Society.

Societe de Biologic, Paris, 1851.

Medical Society of Virginia, 1862.

Linnean Society of Pennsylvania College, Gettysburg, 1853.

Soci(!'t6 Imperiale de Naturalistes de Moscow, 1853.

Logan Institute, Virginia, 1853.

Zoosophical Society of the University of Pennsylvania, 1853.

Philoiuathian Society of the University of Pennsylvania, 1854.

Soci6t6 des Scifinces des Arts et des Lettresde Hainault, 1853.

Dallas Historical Society, 1865.

Iowa Lyceum, Des Moines, 1855.

Natural History Society of Charleston, S. C, 1856.

American Medical Association, 1856.

Academy of Sciences, St. Louis, Mo., 1856.

K. Leopoldinisch Carolinische Deutsche Akademie der Naturforscher, 1857.

Zoological Society of London, 1857.

K. Bairische Akademie der Wissenschaften, 1858.

Dublin University Ztxilogical and Botanical Association, 1869.

Burlington County |N. J.] Lyceum of History and Natural Science, 1859,

K. Bomische Gesellschaft der \Vis.senschaften, 1860.

R. Acaderaia economicoagraria del Georaflli di Firenze, 1861.

K. K. Zoologisch-botanischer Verein, Wien, 1861,

Geological Society of London, 1861,

Dul)lin Natural History Society, 1863.

National Academy of Sciences [an original member], 1863.

Minnesota Historical Society, 1863.

Entomological Society of Pennsylvania, 1864.

College of Physicians and Surgeons, Reading, 1870.

Alumni Society of the Medical Department of the University of Pennsylvania, 1871.
Anthropological Society of London, 1872.

Linnean Society of London, 1872.

:Minuesota Academy of Natural Science, 1873.

Societo Nationale des Sciences Naturelles de Strasbourg, 1873.

Sociedad Mexicaua de Historia Natural, 1874.

Zoological Society of Philadelphia, 1876.

Literary and I'hilosophical Society of Liverpool, 1877.

Historical Society of I'ennsylvania, 1884.

Biological Society of Washington, D. C, 1884.

New York Microscopical Society, 1884.

K. Daiiske Videiiskabcrues Selskab, 1886.

Esse.\ Institute, 18S7.

Victoria Institute, or Philosophical Society of Great Britain, 1888.
AnthroiKjmetric Society, P.

Association of American Anatomists, P.

In all 50.

PROC. AMER. PHILOS, 80C. XXX, 138, V, PRINTED MAY 6, 1893.



Rnschenberger.] l^O [April 1,

Dr. Leidy's Medical Papers and Books,

The Medical Journal of the Medical Sciences

:

On Several Important Points in the Anatomy of the Human Larynx. Vol. 12, pp. 141-43,

1846.

Beaeaiches into the Comparative Structure of the Liver. Vol. 15, pp. 13-25, 3 plates, Jan.,

1818.

On the Intimate Structure and History of the Articular Cartilages. Vol. 17, pp. 277-01,

2 plates, April, 1849.

Intermaxillary Bone in the Embryo of the Human Subject. Vol. 17, p. 577, 18i9. Also

reported Jan. 9, 1849, in Proc. Acad. Kat. Sei., Vol. 4, pp. 14o-47.

Notice of Certain Bodies obsen-ed in the Human Subject. Vol. 20, pp. 89-91, 1850.

Human Anatomy. By James Quain, M.D. Edited by Richard Quain, F.R.8., and Wil-

liam Sharpey, M.D., F.R.S , Professor of Anatomy and Physiology in University Col-

lege, London. First American from the Fifth London Edition. Edited by Joseph

Leidy, M.D. In 2 Vols., witli over 500 illustrations. Lea & Blauchard, Philadel-

phia, 1819.

Atlas of Pathological Histology. By Gottlieb Gluge, Professor of Physiology and Patho-

logical .Vnatomy in the University of Bruxelles ; Member of the Royal Academy of

Bruxelles. Translated tiova the German by Joseph Leidy, M.D., Patholoi^ist to St.

Joseph's Hospital, Philadelphia ; Fellow of the College of Physicians of Philadel-

phia ; Honorary Fellow of the Medical Society of Virginia ; Corresponding Member
of the Biological Society of Paris, etc. With 320 figures, plain and colored, on 12

copperfdate engravings. Folio, pp. 100. Blancliard & Lea, Philadelphia, 1853.

The Medical and Surgical History of the War of the Rebellion. Quarto. Part i,

Vol. 2, 1870. Surgical Hidory

:

Report of Case of Gunshot Wound of the Cervical Vertebrae, with Autopsy and Specimen.

p. 431, 1863.

Ganshot Wound of Rib, witti Autopsy and Specimen, p. 569.

Part il. Vol. 2, 1876. Surgical Hidory

:

Gunshot Flesh Wound, wltli Autopsy, p. 439.

Excision of Humerus necrosed after Gunshot Wound, with Autopsy, p. 596.

Gunshot Wouml of Foreanu, with Autopsy and Sinicimen. p. 927.

Specimen of Ulna successfully excised on Account of Gunshot Wound, with Report of

UmCub. p. 962.

Fvt ii. VoL 1, 1879. Medical lliatory :

Beporti of Cmm and Autopsies made flrom July 30, 1SS2, to Oct. 25, 18GI. pp. 109-122

;

•nd obMqoenttjr p. BOO, p. 618 and p. 581.

NOTS.—Dr. J. Leidy's otBcUl communications to Siu-goon-Gonoral Barnes embrace
rtpocts of more than sixty autopsies and casus.

n Bemenunr Treatise on Human Anatomy. By Joseph liCldy, M.D., Professor of

Anatomy in the University of Ponnsylvania -.
( 'iimU)r of the .Vcudeniy of Natural

Bdenoss; Member of the American Philosophical Society, American Acatlomy of

Artii and Sfloncos, Natural IIL'«t4>ry Society, lioston, Lyceum of Natural History, New
York, EUltJl Natural UUtory Society, Charleston, 8. C, Meillcal .Society of Virginia.

Aoademy of Seienoes of St. i^ouls, Imiierial Society of Moscow, Royal .\cademy of

Sdenoes. Munlob, Imperial Ustiiold Can)l. Aciulemy of Sciences of Jena, Biological

Society of ParlSi Society of ArU ami S<;leuues, Mons, Zoological Society, lioudon,

United ZoMogioal and Botanical AMtoclailon, Berlin, etc. With 392 lllastnUloitH. J.

& UpplnoottAOa, PhiladelptUa, 1801.

lalestinai Worms. Svo, pp. 930-961 Incl., In Vol. 2 of A System of Practical Medicine.

By Amofioan Autliors. Bdltoti by William lVp|>or, M 1)., LL.D., etc.; asslstud by
Luuis Starr. M.D., etc. L«a, Urottien dk Co., I'hllmlulphUi, 1888.
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An Elementary Treatise on Human Anatomy. By Joseph Leidy, M.D., LL.D., Professor
of Human and Comparative Anatomy and Zoology in the University of Pennsylva-
nia ; President of the Academy of Natural Sciences, and of the Faculty of the Wag-
ner Free Institute of Science. Second Eiition, rewritten, with 495 illustrations.

8vo, pp. 950. J. B.Lippincott Company, Philadelphia, 1889.

Dr. Leidy's Books and Papers on Natural History.

Anatomical Description of the Animal of Littorina angulifera. Illustrated. [Presented

July 16, 1845.] Boston Journal of Natural History, Vol. 5, pp. 3U-17. Boston, 18i7.

On the Anatomy of the Animal of Helix albolabris, Say. Illustrated. Proceedings of the

Boston Soc. Nat. Hist., Vol. 2, p. 57, 1845.

On the Sack of the Dart, and of the Dart in Several Species of American Pneumo-
branchiate MoUusks. Proc. Boston Soc. Nat. Hist., Vol. 2, pp. 59-60, 181.5.

A Notice of Helix lithophaga, p. 207, Offlcial Report of the United States Expedition to

Explore the Dead Sea and River Jordan. By Lieut. W. F. Lynch, U.S.N. Published

at the National Observatory, Washington, Quarto, printed in Baltimore, 1862.

Dr. Leidy's Papers Published in the Proceedings op the Amer. Philos. Soc.

Octavo.

Verbal Remarks, March 4, 1859, on the Geology of the Headwaters of the Missouri. Vol.

7, p. 10.

A Biographical Notice of Isaac Lea, LL.D. Read Nov. 18, 1887. Vol. 14, pp. 400-3.

Dr. Leidy's Papers Published in the Transactions of the Amer. Philos. Soc.

Vol. 10, New Series, Quarto, Published 1853 :

On the Organization of the Genus Gregarina of Dufour. Read Jan. 3, 1851, pp. 233-40, 2

plates.

Some Observations on Nematoidea imperfecta, and Description of Three Parasitic Infu-

soria, pp. 241-44, 1 plate.

Description of an E.x^tinct Species of American Lion. Read May 7, 1852, pp. 31^24, 1

plate.

A Memoir on the Extinct Dicotylina of North America. Read May 21, 1852, pp. 323-43,

4 i)late8.

In Vol. 11, New Series, Quarto, 1860

:

Notice of the Remains of the Walrus discovered on the Coast of the United States, pp.

83-86.

Descriptions of the Remains of Fishes from the Carboniferous Limestone of Illinois and
Missouri. Read July 15, 1856, pp. 87-90.

Saurocephalus and its Allies. Read Nov. 21, 1856, pp. 90-95.

Observations on the Extinct Peccary of North America ; being a Sequel to a Memoir on
the Extinct Dicotylinae of America. Read Nov. 21, 1856, pp. 95-105.

Extinct Vertebrata from Judith River and Great Lignite Formations of Nebraska, pp.

139-54, plate.

United States Geological Survey of the Territories.

Description of the Remains of Extinct Mammalia and Chelonia from Nebraska Terri-

tory, collected during the Geological Survey under the Direction of Dr. David Dale

Owen. By Joseph Leidy, M.D., of Philadelphia. Quarto. Pp. 540-72 of the Report

of the Geological Survey of Wisconsin, Iowa and Minnesota. By D. D. Owen, under
instructions of the U. S. Treasury Department. Lippincott, Grambo & Co., Philadel-

phia, 1852.

Contributions to the Extinct Vertebrate Fauna of the Western Territories. By Prof.

Joseph Leidy. Quarto, pp. 358, 37 plates. Being Vol. 1 of the Report of the United

States Geological Sutvey of the Territories. By F. V. Hayden, United States Geologist

in Charge. In Five Volumes. Government Printing Press, Washington, 1873.
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Freshwater Rhizopods of North America. By Joseph Leidy, M.D., Professor of Anatomy

in the University of Pennsylvania, and of Natural Historj- in Swarthmore College,

Pennsylvania. Government Printing Oflace, Washington, 1879. Quarto, pp. 324+48

=37i Illustrated by six tigures intercalated in the text, and 48 plates which contain

1180 figures of 31 genera and !M species, of which Dr. Leidy originally described 52

species. All the figures were first drawn and colored by Dr. Leidy, to be copied by

artists.

JOCBKAL OF THE ACADEMY OP NaTVRAL SCIENCES OF PHILADELPHIA.

Second Series. Quarto.

1. History and Anatomy of the Hemipterous Genus Belostoma. 2. Miscellanea Zoolog-

Ica. VoL 1, pp. 5.-67 and 67-70, 1 plate, 1847.

Descriptions of two species of Distoma, with the partial history of one of them.

Vol. 1, pp. 301-309. I plate, 1850.

Descriptions of Some American Annelida abranchia. Vol. 2, pp. 43-50, 1 plate, 1850.

Description of a New Species of Crocodile from the Miocene .of Virginia. Vol. 2, pp.

135-8, I plate, printed Dec. 1851.

On the Osteologj- of the Head of Hipiwpotamus, and a Description of the Osteological

Charactere of a New Genus of Hlppopotamidte. Vol. 2, pp. 207--4, 1 plate, 18.')3.

On Bathygnathus borcalis, an Extinct Saurian of the New Red Sandstone of Prince Ed-

wanl's Island. Vol. 2, pp. 327-30, 1 plate, 1854.

Contributions towards a Knowledge of the Marine Invertebrate Fauna of the Coasts of

Rhode Island and New Jersey. Vol. 3, pp. 135-152, 2 plates, 1855.

Descriptions of Some Remains of Fishes from the Carboniferous and Devonian Forma-
tions of the United States. Vol. 3, pp. 159-65, 1 plate, 1856.

Deacriptluns of Some Extinct Mammalia. Vol. 3, pp. 166-71, 2 plates, 1856.

The Extinct Mammalian Faima of Dakota and Nebraska. Including an Account of

Some Allied Fonus from Other Localities, together with a Syno;>sis of the Mamma-
» Han Remains of North America. lUustnited with 30 plates. I^receded with an In-

troduction on the Geologj- of the Tertiary Formations of Dakota an<l Nebraska,

accttmiianled with a Map. By F. V. Hayden, M.D., Professor of Mincralogj- and
Ueolog>' In the Univ. of Pa., U. S. Geologist, etc., etc. Vol. 7, pp. 472, 1S6U.

Note.—The authors of the above-named work were enabled to execute it chiefly

through the generosity of Messra. Joseph Jeanes and William P. Wilstach, to whom, as

wellM to tome otben, they ackuowloilge Indebtedness.

Deicrlption of Vertebrate Remains chiefly trom the Phosphate Beds of South Carolina.

Vol. 6, pp. 20!M>1. 5 plates, 1871-81.

PBnwttea of the Terinlle.-*. Vol. 8. pp. 425-17, 2 plates, 1874-81.

Ksmarkaon BathyKnathiu lx>rvalbi. Vol. 8, pp. 449-51.

UrnatvlU gtBciUa, a Fruah-water Polyzoau. Vol. 9, pp. 5-16, 1 plate, 1884.

. Smitbhomam Contkibutioks to Knowledge.

Quarto.

A rioim and ffeun* within Living Animals. (Accepted for publication 1851.) Vol. 5, p]).

68, 10 plalM. 1851

Memoir on the Kxtinct Specie* of FomH Ox. (Accepted for publication 1852.) Vol. 5,

Pl>.», 5|»taiw.lii5S.

The Aiiclvnt Fauna of Nobnwka ; or a DcscrlpUon of Extinct Manimalla and Chclonta
tumt th«' Mniivrtl-Mii tonxM of Nebraska. (Accei»tod for pul)llcatl(>n 1852.) Vol. 6,

pfkias, -1.

A Mvnolr *''
• l 81«»lh Tribe of North America. (Accepted for publication Dec,

IBM: puliiwiK > .
IHV'..( Vol. 7, l«5A, pp. 70. Ifl platoH.

I Reptile* .; 1^ I iittcd HUXwi. (Atxvpled for publication Dec, 1804.) Vol. 14,

(, pp^ 140, 20 I'UU*.
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Annual Reports of the Board of Regents of the Smithsonian Institution.

Brief Review of a Memoir on the Cretaceous Reptiles of the United States, published in

the Fourteenth Volume of the Smithsonian Contributions to Knowledge. By the

Author, Joseph Leidy, M.D. 8vo, pp. 06-73. For the year 1864. Washington, D. C-,

1865.

Written and Verbal Communications by Dr. Joseph Leidy Published in the

,
Proceedings of the Academy of Natural Sciences of Philadelphia.

1845.

Notes talien on a Visit to White Pond, Warren Co., N. J., and a List of Ten Species of
Fossil Shells collected there. Vol. 2, p. 279.

Verbal, Nov. 18, That his microscopic observation of a portion of a vertebra of the Fossil

Zeuglodon shows that it has all the characteristics of recent bone. Vol. 2, p. 29J.

1846.

Remarks on the Anatomy of the Abdominal Viscera of the Sloth, Bradypus tridactylis.

Vol. 3, pp. 72-4, 2 figures.

On the Anatomy of Spectrum femoratum, Say. Vol. 3, pp. 80-4. Illustrated by 18 figures

on 2 plates.

On the mechanism which closes the membranous wings of the genus Locusta. Vol. 3,

p. 104, 1 fig.

Descriptions of a new genus and species of Entozoon, Cryptobia helicis. Vol. 3, p. 100,

1 fig. [Finding that this name, Cryptobia, had been previously appropriated he
changed it, August, 1847, to Cryptoicus.J

Verbal, Oct. 6, notice that he had lately detected an Entozoon [Trichina spiralis] in the

superficial part of the extensor muscle of the thigh of a hog. Vol. 3, pp. 107-8.

On the Situation of the Olfactory Sense in the Terrestrial Trit)e of Gasteropodous Mol-
lusca. Vol. 3, pp. 136-7.

Verbal, April 15, remarks on the great fecundity of the Cryptogamia indicated in a
specimen Puffball. Vol. 3, p. 195,

1847.

Verbal, May 4, statement that he has observed numerous octagonal crystals, supposed

to be o.xialate of lime, In the cellular structure of several species of Parmelia. Vol.

3, p. 210.

Verbal, June 8, notice of the remains of sutures of the incisive bone distinctly trace-

able in the cranium of a New Hollander, then exhibited. Vol. 3, p. 217.

Verbal, June 22, description of Distoma helicis, an Entozoon found in the pericardium
of Helix alternata. Vol. 3, p. 220.

Verbal, Aug. 24, remarks on the teeth of the specimen of Squatlna Dumerli exhibited.

Vol. 3, p. 247.

Description and Anatomy of a New and Curious Subgenus Planaria. Vol. 3, pp. 248-51.

Description of two new species of Planaria. Vol. 3, jip. 251-2.

On the Fossil Horse of America. Vol. 3, p. 262, 1 plate, 6 figs.

Verbal, Nov. 9, remarks on the slow destructlbllity of Animal Tissues in certain states

.

Vol. 3, p. 313.

On a new genus and species of Ruminantia, Poebrotherium Wilsonii. Vol. 3, pp. 322-C,

1 plate, 6 figs.

Verbal, Dec. 14, observations, in addition, on the Fossil Horse. Vol. 3, p. 328.

1848.

Verbal, Jan. 11, notice that he had found an eye in Balanus rugosus, heretofore ad-

mitted to exist only in the larva or imperfect stage of the Cirrhopoda. Vol. 4, p. 1.

Verbal, Feb. 15, notice of the Hair of a Hottentot boy. Vol. 4, p. 7.

On some Peculiar Bodies in the Boa constrictor, resembling Pacinian Bodies. Vol. 4, pp.

27-8, 4 figs.
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A new fossil genus and species of ruminatoid pachydermata, Merycoidodon Cull)ert-

sonil. Vol. 4, pp. 47—')0, 5 figs.

Verbal, Dec. 5, remarks on the development of the Purkenjean Corpuscle in bone ; the

intimate structure of cartilage, and ou the arrangement of the areolar sheath of

muscular fasciculi and its relations to the tendon. Vol. 4, pp. 116-20.

1849.

Verbal, Jan. 9, remarks on the existence of the intermaxillary bone in the embryo of

the human subject. Vol. 4, pp. 145-7, 2 figs.

Remarks on ftagmeilts of the fossil Tapir deposited in the Academy. Vol. 4, pp. 180-2.

Remarks on species of Confervacese ; on a new genus of Enterobrus elegans ; Cladophy-

tum ; a new genus of Entophyta ; Cladophytum somatum ; Anthromitus (a second

new genus) ; new Genera of Entozoa. Vol. 4, pp. 225-33.

On the Existence of Entophyta in Healthy Animals, as a Natural Condition. Vol. 4, pp.

225-33.

Observations on the Character and Intimate Structure of the Odoriferous Glands of the

Inrertebrata. Vol. 4, p. 234-6, 3 figs.

Xew genus and species of Entophyta. Vol. 4, pp. 249-50.

1850.

Remarks on Entophyta. Vol. 5, pp. 7-S.

Verbal, April 9, that he had observed in the stomach of the larva of Arctia Isabella that

the nucleus of every epithelial cell contained an octahedral crystal, the axis of

which measured alx>ut 1.3760th of an iuch, etc., etc. Vol. 5, p. 32.

On Crystalline Bodies in the tissues of plants. Vol. 5, pp. 32-3.

On Rhinoceros occidentalis. Vol. 5, p. 119.

Deecrlptions of new Entophyta growing within Animals. Vol. 5, p. 35.

Eacrotaphas Jacksonl, and Archoeotherlum Mortoni, from Fragments of Crania found in

Cumlx'rland Co., Pa. Vol. 5, pp. 92-3.

Contributions to Uelminthology. Vol. 5, pp. 96-3.

Xoteton the Development of thj Gordius aquatlcus. Vol. 5, pp. 98-100.

Tw«i New S|)ecles of Infusorial Entozoa. Vol. 5, p. 100.

DeM-ri|>tl(inM of some Xematold Entozoa Infesting Insects. Vol. 5, pp. 190-202.

Dw«-rii>tlons of Three Fllaria. Vol. 5, pp. 117-8.

Remarks on the Nettling Organs of the Hydra. Vol. 5, pp. 119-121.

On Mime fuMll mammalian remains: Rhinoceros Nebraskensls : Palceotherlum

Bitirdii ; Merycoldoiion Culbertaonll and Agrlochierus antiquus. Vol. 5, pp. 121-2.

DeMriptkmsof New Genera of Venues. Vol. o, pp. 124-6.

18S1.

DaeriptioiM of New Specie* of Entozoa. Vol. 5, p. 155.

On Some Pmcmento of Palnothcriuiu Proutil. Vol. 5, pp. 170-1.

Poakll Tbftolae, Stylemjra NebraM-ensls. Vol. 5, p. 172.

TMtndo Ute—BmjrB bemiapherica. Vol. 5, p. 173.

Oh th* runciui Diaeaae of Cicada septemaecem. Vol. 5, p. 285.

Verbal, Majr 6, on tmuMplnntlnx caucvr. Vol. 5, p. 201.

Verbal. May 16, (hat he htt'l foini'l a deal MjIc Cricket (Grille talpa Americana), perfect

in all ilii partJt, the b ).ly of which Wiu* everywhere tilled with a parasitic fungus, the

elliptical or Kluhulamponiles of which averaged 1.2333d of an inch in diameter. Vol.

6, p. 301.

ConMbaUoM to Helmlnth^logy. Vol. 5, pp. 20S-9.

HidinlnUlolOftoal ConlHbutlnnii, No. 2. Vol. 5, pp. 221-7.

Ramarka oo frasmeiitJi of fiwuit nuiilnaiit ungulatoH. Vol. 5, p. 237-9.

Ualmlntlielocleal Ooniributloim, No. 3. Vol. 5, p. 239-41.

l1tim*U«IU(liini««. H hnuii'hltiK frcxh-walt'r ciliated I'olyp. Vol. 5, pp. 201-2.

iJOHcriptliili of Crlntnli'lln imiKtiKlcn. Vol. 5, p. UtA.

I>««or(ptlon of HptmirlllA (ynKlllM. Vol. 5, p. 2;m.

CurrvcUoiu and additlomi to foriuiT |mi|kt4 ou Uehnlnth:)ljify. Vol. 5, p]>. 28l-'.)0.
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Verbal, Nov. 4, that he had examined the fossil saurian bones presented by Mr. Nash,

and found that they belong to a now species of Crocodile which he had named Cro-

codilus antiquus. Vol. 5, p 307.

Descriptions of Balaena paloeatlantica and Balseaa prisca, Leidy, based on fragments of

fossil bones from the Miocene formation of Virginia. Vol. 5, pp. 30S-9.

On some American fresh-water Polyzoa. Vol. 5, pp. 320-2, 1 plate with 5 figs.

Verbal, on fossil reptilian and mammalian remains found in the green sand of New
Jersey : Cimoliasaurus magnus ; Discosaurus vetustus ; Priscodelphinus Harlani

;

Priscodelphinus graudoevus ; Crocodilus fastigiatus ; Emys Oweni, all Leidy. Vol. 5,

p. 325-8.

Fossils from the Green Sand of New Jersey, named Ohelonia grandeeva ; Trionyx pris-

cus ; Machairodus primsBvus, Leidy. Vol. 5, pp. 329-30.

Contributions to Helminthology. Vol. 5, pp. 349-51.

1852.

Verbal, Jan. 6, remarks on Rhinoceros Amaricanus, named from fragments of fossil

bones collected in Nebrasl£a. Vol. 6, p. 2.

Verbal, Jan. 13, that the Cetacean remains, which he had named Priscodelphinus, are

the first relics of mammals found in the Cretaceous group. Vol. 6, p. 3.

Verbal, Feb. 10, on Emys Culbertsonii, a new species. Vol. 6, p. 31.

Verbal, Feb. 17, on Delphinus Couradi, and a new genus and species, Thoracosaurus

grandinis. Vol. 6, p. 35.

Verbal, March 2, on Pontogeneus prlscus. Vol. 6, p. 52.

Verbal, March 1*{, Pointing out that heads of the Hippopotamus from N. W. Africa

differ from those from Southern Africa. Vol. 6, p. 53.

Verbal, March 28, on a fine skeleton of Troglodytes Gorilla, presented by Dr. Henry A.

Ford of Liberia. Vol B, p. 53.

On Fossil Tortoises from Nebraska. Vol. 6, p. 59.

Verbal, May 4, notice of an extinct species of Ox, and Bootherium. Vol. 6, p. 71.

On the Rod Snow of the Arctic Regions. Vol. 6, p. 59.

Ou the Honey Ant of Mexico. Vol. 6, p. 72.

Remarks on variou-s fossil teeth. Vol. 6, p. 211.

On some fossil fragments from Natches. Vol. 6, p. 303.

Verbal, July d, remarks on Bison latifrons (Leidy) and B. antiquus Leidy ; and on several

species of Megalonyx (3 Leidy). Vol. 6, p. 117.

1853.

Verbal, March 8, notice of three species of fossil Ursus. Vol. 6, p. 303.

Verbal, Aug. 2, remarks on Cetacean fossil bones In the green sand of N. J. ; and on
Cetacean fossils from other localities. Vol. 6, p. 377.

Verbal, Nov. 1, notice of fishes being infested with a parasitic worm of the genus Distoma.

Vol. 6, p. 433.

Remarks on a collection of fossil mammalia and chelonia from the Mauvaises Terres of

Nebraska. Vol. C, pp. 392-4.

1854.

Verbal, May 23, account of fossil vertebrte of extinct saurians, which he named Breino-

saurus grandis aud Cimoliasaurus magnus, illustrated by 6 flgs. on a plate. Vol. 7,

p. 72.

Verbal, June 6, on Bison latifrons, Arctodus prlstinus, Hippodon speciosus and Meryco-

dus necatus. Vol. 7, pp. 89-90.

Synopsis of Extinct Mammalia from Nebraska. Vol. 7, pp. 156-7.

On Denictis felina. Vol. 7, p. 127.

On Hydrachma. Vol. 7, p. 202.

Description of a fossil apparently Indicating an extinct Species of the Camel Tribe.

Vol. 7, pp. 172-3.

On Urnatella gracilis and a New Species of Plumatella. Vol. 7, pp. 191-2.
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Notice of some Fossil Bones Discovered by Mr. Francis A. Lincke in the Banks of the

Ohio River. Vol. 7, pp. 199-201.

Remarks on the question of the identity of Bootherlum cavifrons with Ovibos mos-

chatus, or O. maximus. Vol. 7, pp. 209-10.

1855.

On a so-called Fossil Man. Vol. 7, p. 34.

Indications of twelve species of Fossil Fishes. Vol. 7, pp. 395-7.

Indications of five species with two new genera of Extinct Fishes. Vol. 7, p. 414.

Notices of some Tape Worms. Vol. 7, pp. 443-4.

1856.

Verbal, Jan. 13, on Filaria canis cordis filling the right auricle and right ventricle of the

heart of a dog, which was exhibited. Vol. 8, p. 2.

Description of two Ichthyodorulites. Vol. 8, pp. 11-2.

Synopsis of Eiitozoa and some of their Ecto-cougeaers, observed by tlio Author. Vol.

8, pp. 42-58.

Notices of some Remains of Extinct Mammalia recently discovered by Dr. F. V. Hay-

den In the Bad Lands of Nebraska. Vol. 8, p. 59.

Notices of Extinct Reptiles and Fishes, discovered by Dr. F. V. Hayden in the Bad

Lands of Judith River, Nebraska Territory. Vol. 8, pp. 72-6.

Notices of Remains of Extinct Mammalia, discovered by Dr. F. V. Hayden in Nebraska

Territor>-. Vol. 8, pp. 90-1.

Notice of the Remains of a species of Seal from the postpllocene deposit of the Ottowa

River. Vol. 8, pp. 90-1, with a plate.

Notices of several genera of Extinct Mammalia previously less perfectly characterized.

Vol. 8, pp. 91-2.

Verbal, Sept. 16, in reference to the color of the eyes of Platyphyllum concerum (Katy-

did) being greenish by day and cherry red at night. Vol. 8, p. 162.

Verbal, Sept. 16, that oyster and clam shells are perforated by a sponge of the genua

Cliona. Vol. 8, p. 162-3.

Notice of Kome remains of Extinct Vertebrated Animals. Vol. 8, pp. 103-5.

Notices of remains of extinct vertebrated animals of New Jersey, collected by Prof.

Cook of the State Geological Survey, under the direction of Dr. \V. KltchcU. Vol.

8, pp. 220-1

.

Notices of remains of extinct vertebrated animals discovered by Proj. E. Emmons-
Vol. S, pp. 255-6.

Notice of some Remains of Pishes discovered by Dr. John E. Evans. Vol. 8, pp. 25C-7.

Notice of Remains of two species of Seal. Vol. 8, p. 265.

Remarks on certain extinct species of Fishes. Vol. 8, pp. SOl-2.

Notices of remains of extinct turtles of Now Jersey, collected by Prof. Cook, of the

Bute Geological Survey, under the illrectlon of Dr. W. KltohcU. Vol. 8, pp. 303-4.

Notices of Extinct VcrtebrotJi discovered by Dr. F. V. Hayden during the E.^peditlou to

tbo Sioux Country under the Command of Lieut G. K. Warren. Vol. 8, pp. 311-2.

1857.

List of Extinct Vertebratn, the Remains of which have been dlscoveroil In the Uoglon

of the MisHOurt Klver ; with Remarks on their (Jeologlcnl Ago. Vol. 9, pp. 89-91.

Notices of some Rcmalnit of Extinct Flshex. Vol. 9, pp. 167-8.

RwtlAcAtlon of the Itofurenccs of certain of the extinct mammalian genera of Nobras-

k«. Vol. 0, p. 175.

V'ortwl, l>oc. 1, on A lanro spooios of Oonllus and a larva of Ostroa. Vol. 9, p. 20-1.

VeriMl, Fob. 17, oltwnratloiM on Entoxoa found In the Naiades. Vol. 9, p. 18.

V«rh«l, Juno 2, on C(iprollt«<« nml Hhaleit with I'ohimIIuIio. Vol. 9, p. 119.

VortMl, June lO, on the new nxl saniltitona fixwIlM from the Qwyiuiud tunnel North I'a.

K. It Vol.tJ, p. IflO.

VertMil, Hopl. I, on the dontiUon of Mososnurus ; aUo on Occanthui. Vol. 9, pi>. 170-7
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Verbal, Dec. 22, on a curious animalcule found on stones and dead plants in the Schuyl-

kill and Delaware rivers. Vol. 9, p. 201.

Verbal, Dec. 22, observations on the introduction of camel into North America. Vol. 9,

p. 210.

1858.

Verbal, Jan. 12, that the stomachs of Urnatella gracilis contained voluntary moving

bo<lies, which might prove to be generative bodies. Vol. 10, p. 1.

Verbal, Jan. 19, that the extinct camel seemed to be about two-thirds the size of the

recent species. Vol. 10, p. 2.

Verbal, Feb. 2, that the fossil remains from the Niobrara river belong to some twenty or

more species which are distinct from those found in the Miocene of the Mauvaises

Terres, as well as from those of a sub-sequent age. Vol. 10, p. 7.

Verbal, March 2, that with the collection of fossils received from the vicinity of Kansas

river, were several masses of a yellowish magneslan limestone containing numerous

casts of a very peculiar group of fossils ; that among the specimens found in the val-

ley of the Niobrara river, Nebraska, is the lower jaw of a new species of Mastodon.

Vol. 10, p. 10.

Verbal, March 9, that after inspecting numerous equine remains from Niobrara, he In-

clines to believe that the remains of the horse found in the Postpliocene deposits of

the United States indicate two species. Vol. 10, p. II.

Notices of remains of Extinct Vertebrata from the valley of the Niobrara River, col-

lected during the Exploring Expedition of 1857, In Nebraska, under the command
of Lieut. C. K. Warren, U. S. Top. Eng., by Dr. F. V. Hayden, Geologist to the Expe-

dition. Vol. 10, pp. 20-9.

Verbal, April 6, that in the collection from Niobrara two additional species of the ancient

camel are indicated : Procamelus robastus and P. gracilis. He mentioned that frac-

tured fossils are best mended bysjiturating them with melted beeswax. Vol. 10, p. 89.

Verbal, April 13, that he had named a fresh-water worm which lives in tubes of mud
Manayunkia speciosa. Vol. 10, p. 90.

Contributions to Helminthology. Vol. 10, pp. 110-2.

Verbal, June 29, that one-half of the chrysalides of the canker-worm were infected by

two species of Ichneumon. Vol. 10, p. 137.

Verbal, Nov. 2, that he and Dr. Bridges, in Lily pond, near Newport, R. I., had found a

species of Cristatella. Vol. 10. pp. 188-90.

Verbal, Dec. 14, tliat the fossil bones obtained from Haddonfleld, N. J., and given to him

by Mr. Foulke for description, belonged to a huge extinct herbivorous Saurian, which

he named Hadrosaurus Foulkii. Vol. 10, pp. 215-8.

1850.

Verbal, Jan. 11, that he had found the Manayunkia speciosa (a curious fresh-water

worm, a drawing of which he exhibited) In great abundance at the foot of the cliffs

washed by the ocean near Newport, R. I. Vol. 11, p. 2.

Verbal, Jan. 18, that from fossil remains of cartilaginous fishes, found in the carbonifer-

ous formations of Kansas, he had made three species. Vol. 11, p. 3.

Verbal, March 22, remarks on a Mastodon tooth from Tambla, Honduras ; and teeth and

fragments of teeth of Mososaurus from the green sand of New Jersey. Vol. 11, p. 91.

Verbal, April 12, in reference to ferruginous rock containing remains of fishes. Vol. 11,

p. 110.

Verbal, April 19, in reference to fossil bones contained in so-called guano from Sombrero,

W. I., which were exhibited. Vol. 11, p. 111.

Verbal, May 17, on specimens of Patteobrochus from subsilurian strata which he con-

sidered fossil, though its organic nature had been denied. Vol. 11, p. 150.

Verbal, Aug. 23, remarks on an antler of a reindeer, and on an animalcule, a drawing of

which was submitted, found at Newport, R. I., named Freyia Americana. Vol. 11, p.

194.
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1860.

Verbal, Feb. 11, that Albertite is a product from the distillation of bituminous coals or

shales, and is perfectly amorphous. Vol. 12, p. 54.

Verbal, March 13, on Hyalomena from Japan. Vol. 12, p. 85.

Verbal, April 3, that experiments with Trichina spiralis, by Prof. Leuckart, of Giessen,

Imply that the animal finds its way into the human body through food or drinlc. Vol.

12, p. 96.

Verbal, July 24, notice of a specimen of Hyla. Vol. 12, p. 8ft5.

Verbal, Oct 9. that the specimsns of fossil bone^ from Washington Co., Texas, indi-

cated a new equiue genus, and a species of Hippotherium. Vol. 12, p. 416.

Verbal, Oct. 16, notice of an extinct Peccary. Vol. 12, p. 416.

1861.

Verbal. April 16, that lignite had been discovered at the border of the new red sand-

stone on Plymouth creek, near Norristowu, Pa. Vol. 13, p. 77.

1862.

Verbal, Nov. 18. that he had noticed a boulder, apparently of Potsdam sandstone, at the

comer of Thirty-seventh and Market streets, exposed by digging gravel, which is

the largest transported block he had observed in our viciuity. Vol. 14, p. 307.

1863.

V^erbal, Sapt 15, that he had found a Phalangopsis rolled in a leaf of a spice bush. Vol.

15, p. 212.

Verbal, Nov. 3, on specimens of Nostoc pranelforme. VoL 15, p. 281,

1865.

Verbal, May 23, that a boring sponge eiUted during the Cretaceaus period. Vol. 17,

p. 77.

Verbal, June 6, that fossil remains of horses had been found throughout the length and
breadth of the North American continent. Vol. 17, p. 94.

Verbal, June 20, that he had found at Cape Uenlopen, in a kitchen refhse heap, a clay

pipe. Vol. 17, p. 95.

Verbal. Sept. 5, remarks on a fcetal dog-shark Vol. 17, p. 175.

Verbal, Sept. 19, in reference to fossil bones of Rhinoceros. Vol. 17, p. 176.

Verbal, Oct. 10, remarks on specimens of oolitic phosphates of lim j aid alumina ; also

on haman boaes ttom a guano deposit on thj Islaud On-,hilla, \V. 1. Vol. 17, p. 181.

1866.

Verbal, Jan. 2, on part of a human skull of the so-called pigmy race, from near the

mouth of Stone river, Tenncsaeo. Vol. 18, p. 1.

Verbal, Man-h 20, on a large phalanx of an extinct reptile ; and stated that lie was the

flnl to <li«i;over the Trichina spiralis in the hog (while eating a slice of pork, he no-

ticed itomc minute 8|HH>ki< which recalled to mind the Trichina spots seen in the mus-
clwi of a human subject only a few days previously). Vol. 18, p. 9.

Verttal, May 22, that in the salt mine of the Island of Petite Anse, La., were grains of

priHrliiui gdniut, olivine, bonui of the elephant, etc. Vol. 18, p. lOD.

Verbal, Juno S, lu referuiice to a Htuall coUeeliou of fossils from Hatigor, Maine. Vol.

W. p. 287.

Verbal. <i«l. 33, In refurunce to m ilar teeth of Mastodon ohiotlous. Vol. 13, p. 2i)0.

Vcrlial, iKxr. i, in reference to DrofMinodon or Macbairodus occldcntalls, fhigmentsof
bouea of which wore shown. Vol. 18, p. 845.

1867.

Verbal. Jan* S5, In ratoienre to niaon ai)tl<|uu!i. Vol. 19, p. 85.

Vnbftl, Itpt 10,on » ftMdl skull of GeomyM burmirius. Vol. 19. p. 97.

Vtlbnl, tept. 17, OO • ib«tt skull of Ca <toroide.t ohloonsls. Vol. 19, p. 97.

VMtal, Oet 1, 10 reflnvuoe to »i)«c'lmoni of black horust >no exhibited. Vol. 19, p. 125.
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1868.

Verbal, June 2, that some Sombrero guano contains ninety per cent, of phosphate of

lime. Vol. 20, p. 156.

Notice of some Vertebrate Remains from Harden County, Texas. Vol. 20, pp. 174-6.

Indications of an Elotherium in California. Vol. 20, p. 177.

Notice of some Reptilian Remains from Nevada. Vol. 20, pp. 177-8.

Notice of some Vertebrate Remains from the West Indian Islands. Vol. 20, pp. 178-30.

Notice of some Remains of Horses. Vol. 20, p. 195.

Notice of some Extinct Cetaceans. Vol. 20, pp. 196-7.

Remarks on a Jaw fragment of Megalosaurus . Vol. 20, pp. 197-200.

Remarks on Conosaurus of Gibbes. Vol. 20, pp. 200-2.

Notice of American species Ptychodus. Vol. 20, pp. 205-8.

Verbal, Oct. 20, that he found the stomach of a shad full of small fishes. Vol. 20, p. 228.

Notice of some American Leeches. Vol. 20, 229-30.

Notice of the remains of extinct Pachyderms. Vol. 20, pp. 230-2.

Verbal, Nov. 3, in reference to specimens seemingly of coprolites from the Huronian
slates. Vol. 20, pp. 302-3.

Verbal, Nov. 3, that iridescence in opals is caused by strise, 6000 to the inch. Vol. 20,

p. K03.

Verbal, Dec. 1, on asterism in mica. Vol. 20, p. 313.

Notice of some remains of extinct Insectivora. Vol. 20, p. 315.

1869.

Notice of some extinct vertebrates from Wyoming and Dakota. Vol. 21, pp. 63-7.

1870.

Verbal, Jan. 4, description of Megacerops Coloradensis. Vol. 22. pp. 1, 2.

Verbal, Jan. 11, remarks on Poicilopleurou and other fossils submitted for examination

by Prof Hayden. Vol. 22, pp. 3-5.

Verbal, March 1, remarks on the right humerus of one of the extinct giant Sloths re-

sembling Mylodon robustus, and on Dromotherium sylvestre, submitted for exam-
ination by the Smithsonian Institution. Vol. 22, pp. 8, 9.

Verbal, March 8, remarks on reptilian remains from the Cretaceous formation near Fort

Wallace, Kansas, described by Prof. Cope under the name of Elasmosaurus platyu-

rus. Vol. 22, p. 9.

Verbal, March 22, observations on ichthyodorulites, of which specimens were shown ;

on a metacarpal bone of Megalonyx Jeffersoni, and on a last lower grinder of Bison

autlquus. Vol. 22, pp. 12-3.

Verbal, April 5, remarks on Discosaurus and its allies. Vol. 22, pp. 18-22.

Verbal, May 3, description of the internal generative organs of a hog, which were ex-

hibited. Vol. 22, p. 65.

Verbal, May 17, remarks on some fossil bones from the Pliocene formation in the Mau-
vaises Torres of Dakota, which were shown. Vol. 22, pp. 65-6.

Verbal, June 14, observations on mammalian fossil remains, submitted for examination,

from Idaho, from Utah, and from Oregon ; also, on Hadrosaurus and its allies.

Vol. 22, pp. 66-9.

Verbal, June 21, notice of two fossil fragments belonging to Bison americanus and Ele-

phas americanus. Vol. 22, pp. 69-71.

Verbal, July 5, remarks on differences between animals of the same species inhabiting

Europe and America. Vol. 22, p. 72.

Verbal, July 12, remarks on a mutilated portion of the lower jaw of a large ruminant

supposed to belong to Ovibos cavifrons. Vol. 22, p. 73.

Verbal, July 19, observations on a fossil, which he exhibited and named Nothosaurus

occiduus. Vol. 22, p. 74.

Verbal, Aug. 2, description of Nephelis punctata, a new leech. Vol. 22, pp. 89-90.



Knschenberger.] 1 «

O

[April 1,

Verbal, Sept. 20, account of a fossil crocodile, which he named Crocodilus Elliotti ; re-

marks on Umatella and Manayunkla. Vol. 22, pp. 10O-2.

Verbal, Oct. 4, reference to a small collection of fossils from Wyoming, most of which
pertain to Merycochoerus. Vol. 22, pp. 109-10.

Verbal, Oct. 18, remarks on some fossil remains which belong to Oreodon. Vol. 22,

pp. 111-3.

Verbal, Oct. 25, observations in reference to several boxes of fossils from Fort Bridger,

among which were Microsus cuspidatus and Notharctus tenebrosus, etc. Vol. 22,

p. 113.

Verbal, Nov. 1, notice of Graphiodon vincarins. Vol. 22, p. 122.

Verbal, Nov. 8, descriptions of fossil species: Emys Jeanesi, Emys Haydeni, Baena

arenosa, Saniwa ensidens. Vol. 22, pp. 123-4.

Verbal, Nov, 15, observations on fossils submitted for examination by Prof. J. D. Whitney,

among which are fragments representative of the llama, camel, llipparion and Pro-

tohippus. VoL 22, pp. 125-7.

1871.

Verbal, Feb. 6, remarks on fossil bones from California. Vol. 23, p. 50.

Verbal, March 21, notice of Taenia canallata. Vol. 23, p. 53.

Verbal, April 18, observations on extinct turtles from Wyoming. Vol. 23, p. 102.

Verbal, May 9, remarks on polydactylism in a horse. Vol. 21, p. 112.

Verbal, May 16, observations on some fossil remains of Mjistodon and horse in North

Carolina; and of mammals from Wyoming. Vol. 23, pp. 113-6.

Verbal, June 5, on fossil Testudo of Wyoming ; on supposed fossil turtle eggs ; and on gar-

nets from Green's creek. Delaware Co., Pa. Vol. 2?, pp. 151-5.

Verbal, July 4, on some fossils from Fort Bridger. Vol. 23, p. 197.

Verbal, Aug. 1, on Mastodon remains from California ; on Anchitheriura. Vol. 23,

pp. 198-9.

Verbal, Aug. 8, on fossil vertebrates from Wyoming. Vol. 23, pp. 228-9.

Verbal, Aug. 29, on extinct Rodents. Vol. 23, pp. 130-2.

Verbal, Oct. 10, on the minerals of Mouut Mica. Vol. 23, pp. 245-7.

Verbal, Oct. 17, on fossils from Oregon. Vol. 23, pp. 247-8.

Verbal, Nov. 21, on the communication of contagion by flies. Vol. 23, p. 297.

Verbal, Dec 12, oo several worms. VoL 23, pp. 805-7.

187S.

Verbal, Jan. 2, that Dr. C. S. Tumbnll had found a mite on the membrana tympani of an

oz. Vol. 24, p. 9. Named Gamasus auris, p. 138.

Verbal. Feb. 4, noUecs of Corundum, and of fossils from Wyoming. Vol. 21, pp. 19-21.

Verbal, April 2, In reference to extinct mammals ftom the Tertiary of Wyoming. Vol.

M, p. 87.

Verbal, April 9, In referenoe to fondU ttom Niobrara river. Vol. 24, p. 38.

Verbal, Jane 11, in reference to a Mastodon of New Mexico. Vol. 21, p. 142.

Verbal, July i, on the genua Chistonion and koiuo (^rotaccous ilslics. v'ol. 2i, pp. 1(12-3.

Verttal, July 0, on Artemla Baliuu from Salt Lake, Utah ; and on fossil shark-toeth. Vol.

M, ppkl64-«.

Utter dated Fort Bridger, ITinU Co., Wyoming, July 21, 1872, from Dr. I.«idy to Mr. G.

W. Tryon, Jr., In leArenoe to fuiMil mammal.s found there. Vol. 24, pp. 167-9.*

Verbal, Hept. S, In ratatDM to auU obsi'rvcd at Fort Bridger. Vol. 24, p. 218.

Verbal, fi><|it. 10, about mineral iprlngH in Wyoming and Utali. Vol. 21, pp. 218-20.

Vaitial, Oct. I. In reflnvooe to a recently oixjuud corundum mine In Chester Co., Pa.

VoL M, pp. atM.

* Dr. LMf eent a copy of this letter to The Amerioaa Jour, of Solonoe and Aru, be-

in it b* referrod to KlMmoMurua platyunu, Oopo.
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Verbal, Oct. 15, in reference to Uintatherium and other fossil remains ; to chipped
stones ; a stone implement ; and to the action of sand and wind on rocks of Wyo-
ming. Vol. 24, pp. 240-3.

Verbal, Nov. 5, notice of fossils from Wyoming. Vol. 24, pp. 267-8.

Verbal, Dec. 10, notices of fossils from Wyoming. Vol. 24, pp. 277-8.

1873.

Verbal, Jan. 21, notice of fossil vertebrates from Virginia. Vol. 25, p. 15.

Verbal, Feb. 4, notice of remains of lishes in the Bridger Tertiary formation. Vol. 25,

pp. 97-9.

Verbal, March 18, notice of an extinct hog found in the Pliocene sands of Niobrara
river. Vol. 25, p. 207.

Verbal, April 1, notices of bituminous coal from Westmoreland, Pa. ; of a black rat ; and
of a specimen of iron ore. Vol. 25, p. 257.

Verbal, April 15, notices of extinct mammals of California. Vol. 25, pp. 259-60.

Verbal, April 22, notice of a fungus parasite on a mouse. Vol. 25, p. 260.

Verbal, Oct. 14, notice of Dlstoma hepaticum. Vol. 25, p. 361.

Verbal, Dec. 9, notice of Lingula found in the stomach of a fish taken in the Susque-
hanna river. Vol. 25, p. 215.

Verbal, Dec. 16, notice of fossil elephant teeth. Vol. 25, pp. 216-7.

Verbal, Dec. 23, notice of intercellular circulation in plants, as in Vaucheria. Vol. 25,

p. 420.

1874.

Verbal, Jan. 13, notice of Hydra, Vol. 26, p. 10.

Verbal, Feb. 3, notice of Protozoa. Vol. 26, pp. 13-5.

Verbal, Feb. 17, on the mode of growth of Desmids. Vol. 26, p. 15.

Verbal, March 24, on Actinophrys. Vol. 2fi, pp. 23-4.

Verbal, April 21, on the enemies of Difflugia; and on a supposed compound derived

from leather. Vol. 26, p. 75.

Verbal, May 12, notice of some new fresh-water Rhizopods. Vol. 26, pp. 77-9.

Verbal, June 16, observations on some fresh-water and terrestrial Rhizopods. Vol. 26,

pp. 86-9.

Verbal, Aug. 25, observations on Pectinatella magniflca ; on a parasitic worm which
infests the house-fly ; and on some fresh-water Infusoria. Vol. 26, pp. 139-10.

Verbal, Sept. 8, notice of a remarkable Amoeba ; its process or mode of swallowing.

Vol. 26, pp. 162-3.

Verbal, Sept. 15, on the motive power of Diatomes. Vol. 26, p. 143.

Verbal, Sept. 22, on sponges. Vol. 26, p. 144.

Verbal, Oct. 5, notice of some Rhizopods. Vol. 26, pp. 155-7.

Verbal, Oct. 20, notice of Dryocampa. Vol. 26, p. 160.

Verbal, Nov. 10, notices of remains of Titanotherium ; on supposed spermaries in

Ama-'ba ; and of Rhizopods. Vol. 26, pp. 165-8.

Verbal, Dec. 15, notice of some fossils presented. Vol. 26, p. 223.

Verbal, Dec. 22, observations on Rliizopods. Vol. 26, pp. 225-7.

1875.

Verbal, Jan. 19, report of a fungus in a Flamingo. Vol. 27, p. 11.

Verbal, Feb. 2, account of some parasitic worms. Vol. 27, pp. 14-5.

Verbal, Feb. 9, notices of some nematoid worms. Vol. 27, pp. 17-8.

Verbal, March 16, observations on marine Rhizopods. Vol. 27, pp. 73-6.

Verbal, April 6, observations on a coal fossil ; on elephant remains ; and on Stephauo-

ceros. Vol. 27, pp. 120-2.

Verbal, April 20, observations on a curious Rhizopod ; on Psorosperms in a mallard duck

;

on a mouthless fish ; and on Ouramoeba. Vol. 27, pp. 124-7.

Verbal, Sept. 7, on Mermis acuminata. Vol. 27, p. 400.
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Verbal, Oct 4, observations on Rhizopods, and on Quercus heterophylla. Vol. 27, pp.

413-5.

1876.

Verbal, Jan. 4, observation on Petalodus. Vol. 28, p. 9.

Verl)al, March 21, notice of Mastodon andium. Vol. 28, p. 38.

Verbal, April 11, remarks on Arcella. Vol. 28, pp. 54-«.

Verbal, May 9, remarks on fossils from the Ashley phosphate beds. Vol. 28, pp. SO-l.

Verbal, June 20, observations on vertebrate fossils from South Carolina. Vol. 28, p. 114.

Verbal, June 27, remarks on the rhizopod genus Nebela. Vol. 28, pp. 115-9.

Verbal, Oct. 10, on the structure of precious opal ; and on Rhizopods. Vol. 28, pp. 195-9.

Verbal, Dec. 5, remarks on Ozocerite and Hyraceum. VoL 28, pp. 325-6.

1877.

Verbal, Jan. 30, on the present contamination of the drinking water; on Eozoon cana-

dense ; and an instance in which the dome of the human diaphragm was elevated

to a level of the anterior extremity of the first rib. Vol. 29, p. 20.

Verbal, April 'i, remarks on the yellow ant. Vol. 29, p. 145.

Verbal, May 15, remarks on gregarines. Vol. 29, pp. 196-8.

Verbal, May '29, in reference to flukes which infest common fresh-water moUusks. Vol.

29, pp. 2U0-2.

Verbal, June 12, on parasitic Infusoria. Vol. 29, pp. 259-60.

Verbal, June 19, remarks on seventeen-year locust, the Hessian fly and a Chelifer. Vol.

29, pp. 260-1.

Verbal, June 26, account of the birth of a Rhizopod. Vol. 29, pp. 261-5.

Verbal, Sept. 4, remarks on the bedbug and its allies. Vol. 29, p. 284.

Verljal, Oct. 2, account of the Dinamoeba's mode of feeding. Vol. 29, pp. 288-90.

Verbal, Oct. 9, remarks on the discrimination of a Heliozoon in selecting food. Vol. '29,

pp. 291-2,

Verbal, Oct, 23, remarks on Rhizopods, and on fossil fishes. Vol. 29, pp. 293-4.

Verbal, Nov. 13, remarks on ants. Vol. 29, p. 3 H.

Verbal, Nov. 27, remarks on the American species of Difflugia. Vol. 29, p. 306.

Verbal, Dec 18, notice of Rhizopods in an apple tree. Vol. 29, p. 321.

1878.

Verbal, Feb. 19, remarks on citrine or yellow qnartx. Vol. 30, ix 40.

Verbal, March 6, on the tusk of hlpixipotamus ; and on .Vnitulxi. Vol. 30, p. 99.

Verbal, March 26, remarks on lice found on the i)elieaii. Vol. 30, p. 100.

Verbal, May 14, about i>anuJtic wonns of the shad. Vol. 30, p. 171.

Verbal, Aug. 27, that he had found Koraminifera in the sand about Cape May, .\tlantic

Cliy, etc Vol. 30, p. 2S«.

Verbal, Se|>l, 3, remarks on the black mildew of walls. Vol. 30, p. :i3l

.

Verbal, Oct. 1, on foraminiferoiu shells on the New Jersey coast. Vol. 30, p. 336.

Verbal, Oct. 8, remarks on Crustaceans of Capo May. Vol. 30, p. 336.

Verbal, Oct. 1ft, notice of Tctrarhynchus. Vol. 80, |>. 310.

Verbal, Nov. 12, on Donax foaaor. Vol. 30, p. 382.

Verbal, Nov. 19, notice of the Uordlus In the cockroach and Iccch. Vol. 30, p. 383.

Verbal, Dec S, on Tania mtdlooanallata. Vol. 30, p. 405.

1870.

ViTlml, Jan. 2X. on (innllua ; and im |Ninuite.H of the rat. Vol. 31, pp. 10-1.

Vcrl>al, Kcl<. i, ri'innrkit iiti fci**!! rutnHlnsof n ('arllK)u. Vol. 81, pp. 42-3.

Vcrlittl. K«'b. |H, rviimrk* on IkHhriooephalns liitUK. Vol. 31, p. 40.

VcrtMtl, June 17, i>ui«'iuft)t lu rrMrwiM to Khlicoiiods in !ji>haguuiu. Vol. 31, pp. 162-3.
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Verbal, July 8, notice of fossil foot-tracks iu the anthracite coal measures. Vol. 31, pp.
164-6.

Verbal, July 22, account of the explosion of a diamond. Vol. 31, p. 195.

Verbal, Sept. 5, remarks aboui some small animals on the coast of New Jersey. Vol.

31, p. 198.

Verbal, Sept. 30, on Cristatella Id£e. Vol. 31, p, 203.

Verbal, Oct. 7, on the Amoeba Blattas. Vol. 31, pp. 201-5.

1880.

Verbal, Jan. 20, remarks on specimens of Filaria immltls of the dog. Vol. 32, pp. 1&-2.

Verbal, March 2, remarks on a species of Filaria, alleged to have been drawn from a
man. Vol. 32, pp. 130-1.

Verbal, April 13, notices of pond life near Woodbury, N. J. Vol. 32, pp. 156-8.

Rhizopods in the mosses of the summit of Roan mountain. North Carolina. Vol. 32,

pp. 333-10.

Verbal, Sept. 21, account of a visit to a bone cave near Stroudsburg, Pa. Vol. 32, pp.
346-9.

1881.

Verbal, Jan. 4, notice that Rhizoi»ds are eaten by young fishes. Vol. 33, pp. &-10.

1882.

Verbal, Jan. 3, remarks on some rock specimens. Vol. 31, pp. 10-2.

Verbal, Feb. 7, notice of Filaria in black bass. Vol. 34, p. 69.

Verbal, Feb. 28, remarks on his collection of Tourmalines, which he exhibited. Vol.

34, pp, 71-3.

Verbal, March 7, notice of Balanoglossus aurantiacus ; and of Scolithus. Vol, 34, p. 93,

Verbal, April 4, remarks on Sagitta. Vol. 31, p. 102.

Verbal, May 2, remarks on some Entozoa found in birds ; also on a coprolite and a peb-
ble resembling an Indian hammer. Vol. 31, pp. 109-10.

Verbal, May 23, remarks on Bacillus antbracis ; on Euchytrseus, Di>ticbopus and their

parasites. Vol. 34, pp. 145-8.

Verbal, May .SO, notice of the yellow ant. Vol. 31, p. 148.

Verbal, Sept. 5, remarks on Balanus. Vol. 34, p. 224-5.

Verbal, Sept. 26, remarks on a collection of tobacco worms, which he exhibited. Vol.

24, pp. 237-8.

Verbal, Oct. 17, notice of a new species of Pyxicola. Vol. 34, pp, 252-3.

Verbal, Oct. 31, remarks on Actinosphserium Eichornii. Vol, 31, p. 260.

Verbal, Nov. 7, notice of topaz and biotite. Vol. 34, p. 261.

Verbal, Nov. 14, on Actinospha;rium, and Tubularia crocea. Vol. 34, pp, 261-2,

Verbal, Dec. 12, remarks on fossil remains of horses. Vol. 34, pp. 290-1.

Verbal, Dec. 19, remarks on an extinct peccary. Vol. 34, pp. 301-2.

1883.

Verbal, Feb, 12, remarks on the reproduction of Anodonta fluvlatilia and Its parasites.

[Vol. 3j], pp. 44-6.

Verbal, April 24, remarks on a social Heliozoan. [Vol 35], pp. 95-6.

Manayuukia speciosa. [Vol. 35], pp. 204-12, 24 figures.

Verbal, Dec. 11, notice of a fungus infesting flies ; and remarks on Manayunkia. [Vol.

36], p. 302.

1884.

Veibal, Jan. 1, notice of an ant infested by a fungus; and of Casslterlte from Dakota.
[Vol. 36], p, 9.
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Verbal, Jan. 16, account of the effects of the storm, Jan. 8, on marine animals of the

New Jersey coast. [Vol. 36', pp. 12-3.

Verbal, Jan. 29, remarks on a collection of fossil bones from Louisiana ; and on Fora-

minifera in the drift of Minnesota. [Vol. 3oJ, p. 22.

Verbal, Feb. 26, notice of Distoma and Filaria. [Vol. 35], p. 47.

Verbal, March 4, reference to Dictyophora and Apsilus vorax. [Vol. 35 J, p. 50.

Verbal, March 18, notice of Eumeces chalcides. [Vol. 35], p. 66.

Verbal, April 22, remarks on vertebrate fossils from Florida. Vol. 35, pp. 118-9.

Verbal, May 6, account of a rare human tapeworm. [Vol. 35 J, p. 137.

Verbal, May 13, description of Pentastomum proboscideum. [Vol. 35
, p. 140.

Verbal, Oct. 28, notice of living organisms found in ice. [Vol. 35], p. 260.

1885.

Verbal, Jan. 13, notice of parasitic worms found in birds. [Vol. 36], pp. 9-11.

Verbal, March 10, notice of fossil remains ol Rhinoceros and Hypotherium from Florida.

[Vol. 36J, pp. 32-3.

Verbal, March 24, remarks on fossil Mylodon. [Vol. 36], pp. 49-51.

Verbal, May 19, notice of Bothriocephalus in a trout. [Vol. 36 1, pp. 122-3.

Verbal, Dec. 22, notice of living worms iu ice ; Lumbricus glacialis. [Vol. 36], p. 408.

1886.

Verbal, Jan. 19, remarks on fossil bones of Mastodon and Llama from Florida. [Vol.

36], p. 11.

Verbal, Feb. 23. description of an extinct boar from Florida ; and notice of caries iu the

Mastodon. [Vol. 36], pp. 37-8.

Verbal, March 23, notice of Amla and its probable Taenia. [Vol. 36], pp. 62-3.

Verbal, June 1, notice of Toxodon and other remains from Nicaragua. [Vol. 36],

pp. 275-7.

Notices of Nematoid worms. [Vol. 36], pp. S08-13.

1887.

KoUce of some imrasllic worms. [Vol. 37], pp. 20-1.

Verbal, Feb. 1, uotice of a parasite of a bat. [Vol. 37], p. 38.

Verbal, May 31, notice of Asplanchna Ebbesbornil. [Vol. 37], p. 157.

Verbal, Oct. 11, remarks on fossil bones from Florida. [Vol. 37], pp. 309-10.

Verbal, Oct. 25, remarks on Hydra. Vol. 37, pp. 310-3.

Verbal, Dec. 13, remarks on the bot-lacviB of the terrapin. [Vol. 37], pp. 393-1.

1888.

Verbal, Jan. 10, remarks on a fossil of the Puma. [Vol. 38], pp. 9-10.

Verbal, Feb. H, notice of Cha-topterus from Florida. [Vol. 3S
, p. 78.

Verba], Feb. 28, notice of Lepas fiiscicularls ; aud of a tapeworm in a cucumber. [Vol.

38 J, pp. 80-1.

Verbal, March 20, notice of the habit of Cirolana concharum ; and remarks on parasites

of lhettri|>e<l boM. [Vol. 38], pp. 124-5.

Verbal, March, 27, notice of the Troniatodes of the muskrat ; remarks on Entozoa of the

terrapin. (Vol. 38), pp. 126-a

Verbal, April 3, notice of a Cnutuconn parasite of the rod snapper. [Vol. 38J, p. 138.

Dtotincilve charncten of ()dontn|Mlit lilturalls. [Vol. 38], pp. 162-1.

FanulOc CruDlacva. Vol. SM, p l&'t.

Vvrbal. May I, uuUco of panultut of the Rockflsh; and of the louso of the Pelican.

[Vol. 38], pp. l<»-8.

Verbal, May 8, uoUco of the paroaltce of the Pickerel. [Vol. 3S], p. 160.

Verbal, Uvt. 2, notice of aiiomallee of the human vkull. [Vol. 38], p. 273.
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Verba], Nov. 27, remarks on the fauna of Beach Haven, N. J. [Vol. 38], pp. 329-33.

Verbal, Dec. 11, notice of the food of barnacles. [Vol. 38j, p. 431.

1889.

Verbal, Jan. 1, remarks, with illustrations, on several gregarin.es, and a singular mode of

conjugation of one of them. [Vol. .39], pp. 9-11.

Verbal, Feb. 19, remarks on a fossil remnaui of the sabre-tooth tiger from Florida. [Vol.

39), pp. 29-31.

Verbal. March 5, notice of Gonyleptes and Solpuga. [Vol. 39], p. 15.

The Boring Sponge, Cliona. [Vol. 39J, pp. 70-5.

Verbal, April 16, notice of a parasitic Copepod. [Vol. 39\ p. 95.

Verbal, April 23. remarks on fossil vertebrates from Florida. [Vol. 39], pp. 90-7.

1890.

Verbal, March 4, notice of Hypoderas in the Little Blue Heron ; and of an ichneumon
fly. [Vol. 39J , p. 63.

Verbal, March 25, remarks on fossil vertebrates from Florida, [Vol. 39], p. 61.

Verbal, May 20, remarks on Hippotherium and Rhinoceros from Florida. [Vol. 39],

pp. 182-3.

Verbal, May 27, remarks on Mastodon and Capybara of South Carolina. [Vol. 39],

pp. 184-5.

Verbal, Sept. 23, remarks on Ticks. [Vol. 39], pp. 27»-80.

Verbal, Sept. 30, notice of parasites of Mola rotunda. [Vol. 39], pp. 2S1-2.

Verbal, Oct. 7, notice of Beroe on the New Jersey coast. [Vol. 39], p. 311.

Notices of Entozoa. [Vol. 39], pp. 410-8.

Verbal, Nov. 11, notice of Velella. 1 Vol. 39 J, p. 408.

1891.

Verbal, Feb. 17, notice of the Boring Sponge of the Oyster. [Vol. 40], p. 122.

Notice of some Entozoa. (Vol. 40 1, pp. 231^^.

Dr. Leidy presided for the last time at ihe meeting of April 14.

Many of the above communications were copied by foreign and domestic periodicals,

and many of them he included in elaborate essays on the same subjects.

Transactions of the Wagner Free Institute of Science of Philadelphia.
[Small Quarto.]

Notice of some fossil human bones. Vol. 2, pp. 9-12, 2 plates, Dec, 1889.

Description of Mammalian remains from a rock crevice in Florida, Vol. 2. pp. 15-7, 2

plates, Dec., 1889.

Description of Vertebrate remains firom Peace Creek, Florida. Vol. 2, pp. 19-31, 2 plates,

Dec., 1889.

Notice of some Mammalian remains from the salt mine of Petite Anse, Louisiana. Vol.

2, pp. S-VIO, 1 plate, Dec., 18S9.

On Platygonus, an extinct genus allied to the Peccaries. Vol. 2, pp. 41-50, Dec., 1889.

Remarks on the nature of Organic Species. Vol. 2, pp. 51-3.

Miscellaneous.

Notice of the formation of some crj'stalline bodies In Collodion. Amer. Jour. Phar-
macy, Vol. 16, pp. 24-6, 1850.

Reimirks on some curious Sponges. American Naturalist, Vol. 4, pp. 17-22, 12 figures,

1871.

rUOC. AMER. PHILOS. 80C. XXX. 138. X. PRINTED MAT 9, 1892.
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In Science

:

Study of the temporal bone. Illustrated. Vol. 1, Part 1, pp. 380-5 ; Part 2, pp. 475-7 ;

Pan 3, pp. 506-7, 1SS3.

Crystals in the bark of trees. Illustrated. Vol. 2, pp. 707-8, 1883. Manayunkia is no-

ticed p. 762.

The Journal of Comparative Medicine and Surgery [Dr. Leidy was one of its col-

laborators in the department of Comparative Anatomy and Physiologrj"] :

Tapeworm in Birds. Vol. 8, pp. 1-11, 27 figures, Jan., 1887.

Parasites of the Shad and Herring. Vol. 9, pp. 211-6, July, 1888.

Addresses by Dr. Joseph Leidv.

A lecture introductory to the Course of Anatomy, delivered in the University of Penn-

sylvania, 18.53. 8vo, pp. 22.

Valedictorj- address to the class of medical graduates at the University of Pennsylvania,

March T,, 1858. 8vo, pp 32.

Lecture introductory to the Course of Anatomy in the Universitj' of Pennsylvania, for

the session 1858-9. 8vo, pp. 24.

Introductory lecture to the Couree of Anatomy in the University of Pennsylvania, Oct.

11, 1859. Svo, pp. 23.

An address on Evolution and the pathological importance of the lower forms of Life,

delivered before the graduating class of the Medical Department of the University

of Penu.sylvania, May 1, ISSG. Keprinted from the Therapeutic Gazette for June 15,

1886. Svo, pp. 21. George S. Davis, Detroit, Mich., 1886.

Biographical Notices.

Biographical Notice of Joseph Leidy, M.D. By Joseph Parrish, M.D. In the Now Jersey

Metlical Reporter and Transactions of the New Jersey Medical Society, Burlington,

N.J. Sept. 30, If^SS. (Approved by Dr. Lt'idy.J

Sketch of Joseph Leidy. By Edward J. Nolan. The Popular Science Monthly, Sept.,

1880. [Approved by Dr. Leidy.
|

Biographical Sketch of Jo«»eph Leidy, M.D. International cninics. July, 1891.

In Mcmoriam. Dr. Joseph Leidy. Personal llisior>'. Kead at the Academy of Natu-

ral Sciences, May 12, 1S91. By William Hunt. M.D.

Memoir of Jo-icph I>>ldy, M.D., LL.D. By Henry (' Cliapman, M.D., Professor of the

Institutes of Medicine in the Jeflcrson Medical College. Proc. Acad. Nat. St'i. ol

Pbila., June 3U, 1891.

Ad AddresH upon Joseph I^idy, M.D., LL.D. His University Career, By William

Hunt, M.D. Delivered Nov. 17, 1N91, before the alumni and students of the Medical

Department of the University of Pennsylvania.

Brief biographical uoUces of Dr. Lcldy may be found in the following works :

A rritl«iil Dlcllonar>- of Eiiglb^h LIU'mture. By 3. Austin Allilxme. 1870.

A Supiiluincnl to Alllbonu's Critical Dictionary of English Lilurnture. 1891.

IXclloiiar)' of American Biography. By Francis 8. Drake. Boston, 1872.

A|>plcloirn American ('yclopaHjIa, or Popular Dictionary. New York, 1878.

JobiiMtn'ii New Unlvenwl Eiicyclo)<c<lla. Now York, 1878.

The Phyxlrlnnn and BurKot>iift of the United States. By William U. Atkinson, 187J).

^^,,, .. ^ ..I K i',(„„^ 1M«0

A Hl'> iry of Contemponiry American PliyslclauM and Surgeons. Hy
W. 11, l»MO.

t'nirpr»ui I'rtiMoiiiuMng Dictionary of Biography. By Joseph Thonuis, M.D., LL.D.

I'hlladi-lphla, |hmi.

Men of ihv 'I Ihic« Ixindoti. IN87.

A|i|'U'Uiii'« l£iioyclu|iM) llu of Amwrlvan Blutfraphy. New York, iss7.
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The Osteology of the Lacertilia.

By E. D. Cope.

(Bead before the American Philosophical Society, March IS, 1S92.)

In the following pages is presented a review of the osteology of the

Lacertilia with especial reference to the genera represented in the Nearc-

tic fauna. It is based on the skeletons placed at my disposal by the

U. S. National Museum, the Academy of Natural Sciences, and those con-

tained in my private collection. It includes also the record of my
observations and notes made in the principal European museums twenty-

five years ago. The characters discovered by me at that time, which I

found to be of the greatest taxonomic importance, I enumerated in a paper

which is p inted in the Proceedings of the Philadelphia Academy for 1861,

p. 224. The use then made of those characters has been generally

accepted by subsequent writers.* Tliere are, liowever, many otiier char-

acters whose value is of uncertain tixonomic value, which were not then

mentioned, and which I now record.

The first description of the osteology of the Lacertilia is that of Cuvier,

which is contained in his Ossemens Fossiles ; (Vol. x, ed. 1836). This is an

excellent one, but the many types discovered since his time render it nec-

essary that a new survey of the subject should be made. In 1856 the

Zootoniie der Amphibien, by Slannius, appeared. The account of the

osteology of lizards given in this work is more complete than that of

Cuvier, but it is incomplete in many points, and is not up to the re-

quirements of the present lime. The present study is made with especial

reference to the necessities of the paleontology of the order ; therefore the

description of characters is made as specific as passible. The principal

novelty will be found in the references to North American Genera, and in

the descriptions of the hyoid appiratus. Tiie description of the scapular

and pelvic arches in certain genera with the extremities degenerate or

wanting, where they have not been previously described, is contained in

a separate illustrated paper now in the hands of the editor of the Ameri-

can Journal of Morphology for publication.

Skdll.—The premixillary bone is single except in the Scincidse, Acon-

tiidic, and some Gecconidaj (Phyllurus sp.). It is very small in the

Iguanid genus Phrynosoma, and in the Agamidie it is excluded from con-

tact with the vomer by processes of the maxillaries which meet on the mid-

dle line. In theCham;eleoiiidcB the premaxillary is still smaller, the body

being narrower than the superior spine, and supporting but one tooth. In

the Anguidie the premaxillary is bounded posteriorly on each side by a fora-

men which is sometimes large, which is wanting in other families, includ-

ing the Helodermidai. In Lepidosternum it is principally on the inferior

* See Boulenger, Ann. Magaz. Nat. History, 1S84, p. 117 ; and Catalogue of Lizards in

British Museum, 1, lfs8>; 11, 188-5; iii, 1887. Tiiis autlior lias added osteological charac-

ters of the Eublepharidoe, Uroplaildae, Pygopodidit and Dlbamida;.
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face of the muzzle. The nasal bones are generally distinct, but in the

VaranidiB they are fused into a siogle narrow median element. In the

Chamseleonidae they do not attain the nasal border, being cut off by the

junction of the prefrontal witli the premvxiilary and maxillary bones.

In the genus Feylinia the nasal bones are fused into a broad plate. In

Lepidosternum tliey are completely cut off from the nasal border by the

maxillary, which is broadly in contact witli the premixUiary spine. In

Rhiueiira the nasal bone reaches the nares as in Amphisboeua. The
frontal bones are separate in tlie Varanidoe, Helodermidae, AnguidiB,

Scincidse, Anelytropidse, Anniellidse and Amphisba^nidse, and in some
Gecconidae. They are coossified in some Gecconidai ; in the Iguanidae,

Agamidae, Xenosauridae, Eublepharidae, Chamaeleonidae and Tiidae.

The parietalsare generally fused, the only exception being the Gecconidae,

Uroplatidae, and Xantusiidae. Prefontals are always present, and in

Anniellidae, HelodermidsR and Chamaeleonidae they extend posteriorly

to the postfrontals, excluding tbe frontal from the orbital border. Lach-

rymals are present, but they are fused with the prefrontal in the Scin-

cidje. The jugal is generally present, even when there is no postorbital

arch, as in Gecconidae, where it is a splint ; but in the Amphisbaenia,

Annielloidea, and in Feylinia, the splint-like element attached to the

maxillary extends to the pterygoid posteriorly and the prefrontal ante-

riorly, and may include the lachrymal. The jugal extends anteriorly

as far as the lachrymal except in the Sciucidae. The postfronlal is want-

ing and in most cases is fused with the postorbital in the Varanidoe and

AgamidiB ; but in other families it is distinct, with sporadic cases of

fusion, as in Cnemidophorus. Superciliary bones are present in Va-

ran us, Phrynosoma and several geneia of Agamidae. They belong to

the legumentary system, and articulate, the anterior with tlie pre-

frontal, the posterior (absent in Varanus) with the poslfrontorbital bone.

Tlie supraoccipital is undivided and forms the superior part of the edge

of the foramen magnum. Its anterior border is generally loosely articu-

lated with tlie parietal, joining it by a rudimental or developed median

gomphosis with the process supraoccipital. It is generally overhung by

the parietal, always so wlien the parietoquadrate arches are present. It

is entirely overroofed by the parietal in the Xantusiidic, the two elements

being connected by a vertical lumiuiform septum. It is not overhung ia

the Annielloidea and Amphisbienia, and in these the articulation is a

firm complete transverse union. The parietoquadrate arch consists proxi-

mully of a process of the parietal, whicii is directed outwards and poste-

riorly, wliich may represent the supramastoid element of tlie primitive

Oolylosauria. Distally this process receives an ascending process of the

puroccipital on its inferior aspect, sometimes anteriorly, sometimes poste-

riorly. This arch is sliortened and ditpressed in the Anelytropidtu and is

absent from tlie Annicllidiu and AmphisbtLMiia. In the ChamtuleonidiD

it Is differently composed, consisting of a superior posterior process of the

Bupratuinporal, which rises upwards and reaches the produced apex of the
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undivided parietal. The supratemporal is accompanied for a short distance

above the quadrate by the ascending process of the paroccipital. The pi-

neal foramen is present in theChamaiieonidoe, Agamida?, Iguanidae, Anoli-

dve, Xenosauridae, Anguidse, Lacertidie, Varanidae and Scincids. It is

wanting in the Helodermidae, Eublepharidae, Tiidse, Anniellidse and in the

Ampiiisbainia. It perforates the parietal bone clear of all sutures in most
of the families, but it is near to or on the frr>ntoparietal suture in Iguani-

dae and Anolidae, and is in tlie frontal in Dipsosaurus and the Chamaeleon-

idae. The occipital condyle is compound, consisting of portions of the

exoccipitals and basioccipital. In many genera these segments become so

thoroughly coossified at maturity as to be undistinguishable. In some of

the Gecconida; (as Gecco, Uroplates) the occipital segment is so reduced

as to give the appearance of two condyles. In the Amphisbaenia the

condyle is transverse and concave at the center, leaving the lateral por-

tions prominent.

The postorbital bone when present sends a process posteriorly to the

supratemporal, forming the supratemporal arch. In the genera without

this arch the postorbital may be wanting, as in Heloderma, or be rudi-

mental as in Anniella. In the genera whose degeneration is advanced,

the supratemporal bone is appressed to the parietal, enclosing no foramen
supratemporale, as in Feylinia. In limbless genera of Anguidae the su-

pratemporal touches the parietal anterior to the paroccipital, thus redu-

cing the supratemporal foramen. This occurs also in Gerrhonolus,

Celestus, Xenosaurus and Xantusiidae. In.Heloderma the supratemporal

is a rudiment on the external side of tlie base of the paroccipital.

The remarkable upward production of the supratemporal in Chamaeleon

has been mentioned. Here this process takes the place of the parieto-

quadrale arch. The exoccipitals are produced laterally, each embracing,

with the petrosal in front, the small paroccipital. This sustains the

superior extremity of the quadrate. In the snake-like genera, as Fey-

linia, Anniella and the Aniphisbtenia, tliis lateral elongation does not

exist. Tlie exoccipital is scale-like, and the quadrate is sessile on the side

[of the skull. The quadrate is generally convex at the upper part of its

[anterior face, and its external anterior border is produced outwards so a.«»

to embrace a longitudinal concavity or conch, with the vertical mass or

column of the bone. This column is itself more or less concave, its

upper extremity being produced a little backwards. In the Iguanidte

there is another concavity, internal to the column, similar to the external.

This is much narrowed in the majority of the families, and in the Varani-

dic and Ilelodermidie, and in Piirynosoma, Eublapharis, and Celestus it

is wanting. In Chamaeleon, Anniella and the Amphisbaenia tliere is no
external conch, the quadrate being simply a rod ; while in Feylinia it is

flattened in an anteroposterior plane. Tlie mandibular articulation is

more or less bilobate in f^ll except Varanus, where it is plane. In Gecco
the bilobation is strongly marked, as in the Permian Theriodonta. The
pterygoid bones extend forwards from the quadrates, with which tliey are



Cope.] loo [March 18,

in contact in all forms except Cliamoeleon, towards the middle line. This

portion is generally grooved, but in Xeuosaurus it is a slender rod. They
are received on the basipterygoid processes of the sphenoid, and then di-

verge and assume a longitudinal position without meeting on the middle

line. They are produced in an angle or process towards the posterior ex-

tremity of the maxillary bone, from which they are separated by the

ectopterygoid. The pterygoids then join the palatines. In a few genera

they bear a few small teeth. The palatines are separate from each other

and from the maxillaries, but send a process outwards and forwards to the

latter. They join in front each its corresponding half of the vomer.

The internal nares are situated each between the vomer and the maxil-

lary, and it notches more or less deeply the palatine, which forms its pos-

terior border. The vomers are separate in all forms excepting Chamajleon,

and they have various forms. In GecconidaJ and Anolidai they are flat

and fit closely together, and they have the same character in many
Agaraidaj and Iguanidae. In a few members of these families (Uromastix

and Sauromalus), they are divided by a groove, which becomes a fissure

posteriorly, which is the character in most other lizards. In the Varani-

diE each vomer is produced posteriori}' on each side this fissure to a

greater distance than in other forms. The planes of the palate differ

much in different families and groups. Thus the vomer is on a much
higher plane than the palatines in Chamoeleonidae and Gecconidai, the

palatines curving downwards to meet the pterygoids. The latter are gen-

erally horizontal, but in Chameleon they are in a subvertical plane, their

free rounded extremities descending and fitting on the inner side of the

mandible. Thej' do not quite reach the quadrate. In the Agamidaj, Ig-

uanidic and Gecconid;e the internal extremity of the ectc^pterjgoid is di-

rected inferiorly, forming a downwardly directed angle on each side of

the palate. In the Amphisbji^nia the structure of tlie palate is much
more compact than in other lizards. Tlie i)alatines are in contact on the

middle line and there is no palatomaxillary (oramen. That is, the pala-

tine is In close contact with the maxillary, the ectopterygoid being tightly

wedged in between them. The pterygoids are in contact throughout

tiieir length with the sphenoid, and the proximal end of each is lightly

wedged between the latter and the quadrate.

The character of the petrosal must be attended to by any one who de-

tires to understand the relations of the Lacertilia among themselves. In

no member of the Lacertilia is the trigeminus foramen closed anteriorly

by bony tissue, but it is enclosed by the membrane which fornis the ante-

rior wall of the brain case. The petrosal is divided into t a-o pans by tlio

deep notch whose fundus forms the posterior border of tliis foramen,

which may be called the supra- and infraforaminal portions. The infra-

fonuuinal portion is divided In most of the families by a longitudinal,

keel-like ridge, which f«)rmH the superior border of a groove whose infe-

rior wall Ih formed by the sphenoid. This groove is not present in llelo-

dcrmuund in very shallow in Xeuosaurus. It is wanting in the Anniel-
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lidse and Amphisbaenia. In tlie Gecconidae it does not exist, nor is the

petrosal notched by the foramen, wliile the anterior border of the petrosal

forms a free crest which extends from above downwards and backwards.

In the ClianifBleonidai, Agamida3, Iguanidaj and Anolidae (families with

papillose tongues), the supraforaminal part of the petrosal is short and is

bounded by a convex anterior border which marks the position of the an-

terior semicircular canal. In the Nyctisaura, Thecaglossa, Diploglossa,

Leptoglossa and Amphisbaenia (families with smooth or squamous
tongues, except Anniella, Diploglossa and Nyctisaura) the petrosal is

produced beyond this curved border below the parietal. In many
forms an outline of the semicircular canal, which forms the boun-

dary in the other superfamilies, may be traced, whence I have termed

this part of the petrosal posterior to it "the arched body" in my f)rmer

system of the Lacertilia. * The petrosal is produced furthest beyond this

arcade in the snakelike forms of the Anniella and Ainphisbajnia, reach-

ing almost to the orbit in Lepidosternum. The relation to the parie-

tal differs, the differences resulting from the greater or less reduction of

the primitive supratcmporal roof and the greater or less entrance of the

parietal into the lateral wall of the brain case. In most of the families

it is little or not decurved to meet the petrosal ; and in the Iguania, where

it is decurved, it does not come in contact with the petrosal owing to the

shortness of the latter. In certain families where the petrosal is produced

beyond the arcade, and the parietal is decurved, the two elements are in

contact lor a short distance, as in the Varanidae. In the Tiidae and Scin-

cidte the contact is mainly effected by a short descending process of the

parietal. This process is especially elongate in the Scincidae. The arcade

J8 the anterior border of the petrosal in the Permian Theriodonta, and it

marks the position of the anterior semicircular canal. The memt)ranous

wall of the brain case, anterior to the petrosal, contains an ossificatioa

which is of uncertain homology. It reaches or approaches by its superior

extremity the frontal, and might hence be supposed to be the orbito-

sphenoid ; but this homology is vitiated by the fact that its inferior por-

tion passes behind the optic foramen. The latter position is that of the

alisphenoid, and so the bone is named by Parker.f But there is another

element, the epipterygoid, posterior to it and immediately anterior to the

petrosal, which has been supposed to be the true alisphenoid. Leaving

this question, and adopting for the bcme in question the provisional name
of postoptic, I remark that is typically triradiate, sending two branches

upwards and one downwards. This is its character in Agamidae, Varanidae

and Tiidae. The posterior superior branch is much reduced in many Ig-

uanidae and Lacertidae and in some Agamidae (Megalochilus), and it is ab-

solutely wanting in Gerrhosanrus and Chamaeleon. There is nopostoptic

in Ileloderma. In the Rhynchocephalian genus Sphenodon these two

elements coexist with an orbitosphenoid, lying between the optic and tri-

Proceeds. Academy Philadelphia, 1864, p. 224.

tTrausac. Royal Society, 1879, p. 605, on the " Development of the Skull in Lacertilia."
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geminal foramina. The two togellier may be homolo{i;ous with the mam-
malian alisphenoid. The epipterygoid is present in all Lacertilia except-

ing the Chamseleonidse and Annulati (Aniphisboenia). Its superior con-

nections are quite characteristic of the difterent families. Inferiorly it

rests on the pterygoid posterior to its ectopterygoid process, excepting in

the GecconidiE, where its point of attachment is opposite to that process.

In the same family it does not reach the parietal, but the superior ex-

tremity rests on the apex of the supraforaminal part of the petrosal. In

the remaining families there are three modes of superior attachment. In

most of the Iguania and Acrodonta it reaches the parietal and does not

touch the short petrosal. In the other superfamilies it is in contact with

the petrosal. In the VaranidiB, Ilelodermidte and most Angaida3 it

reaches the parietal, which does not meet it with a conspicuous descend-

ing process. In Scincidaj and Tiidse a conspicuous descending process

meets it. In a certain number of genera of various families it does not

quite reach the parietal. Such are Eublepharida;, Gerrhosauridt^, Anguis,

Lacerta, Phrynosoma (where it rests on the arcade of the petrosal), Igu-

ana, Uromastix, Agama and Gonyocephalus {mbcristatm). In Lyrioceph-

alusand Phrynocephalus the epipterygoid is very short.

The semicircular canals perforate the supraoccipital, the exoccipital and

the petrosal. The internal is in a sublransverse vertical plane, causing a

convexity on the internal side of the supra- and exoccipitals, and in some
types a visible rib on the superoexternal surface of the same. The
external canal is in a horizontal plane and perforates the base of the exoc-

cipilopetrosal suspensorium, causing a horizontal rib on the anterior face

of the latter in some forms. The anterior is in a vertical anteroposterior

plane, and perforates principally the petrosal, occupying its anterior

border, which forms the "arcade" in most of the thick-tongucd super-

orders, but crossing the bono much behind the anterior border in the

slender-tongued superorders and the Diploglossa. The fenestra ovale is

tiglilly closed by the disk of the stapes, whicli is continued externally as

the rod-like columella. Tliis rod is slender except in Anniella, wiiore it is

remarkably robust. In the other AmphisbaMiia its tympanic extremity is

somewhat thickened. The columella is continued externally into a carti-

lage which is more or less expanded in the verticotransverse piano, the

distal portion always so, forming a vertical lamina in contact with the tym-

panic memltranc. This is the epislapedial cartilage. It is frequently |>ro-

duccd upwards beyond its point of attachment into a suprastapcilial pro-

cess. The plate thus formed is almost separate from the proximal axial part

of the cartilage in lleloderma.* Tlie axial portion has a descending pro-

cess, the infrdBtnpedial of Parker, in Lacerta, lleloderma, but not in Eu-

blepharJH, ThecndactyluB and Phyliodactylus.

Tlie rami of tlic hirerjaw are united at the symphysis by ligamentonly.

The angle fsa prolongation of the articular bono ; it is elongate aiul sinjpio,

• Memoln U. 8. Natl. Aoademy Sotenoes, 1884, Vol. ill.
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except in Anniella and Chamoeleon, where it is absent. The angular

bone never reaches the angle, and has an anterior position, being some-

times fused with the articular. The relations of the segments of the lower

jaw are very characteristic in the divisions of the Lacertilia. The splenial

bone is wanting in the Chamajleonidaj, and is very small in the Agamidae ;

in other families it is well developed. The dentary extends posteriorly on

the external face of the ramus, as the splenial diminishes, having Ihe

greatest posterior extent in the two families mentioned. Tlie coronoid is

differently extended in a similar ratio. Tlius it is extended posteriorly on the

external side of the ramus, and not anteriorly, in the Chamajleonidai and

Agamidae ; both forwards and backwards in the Gecconidae ; and forwards

in the otlier families. The angular is absent (fused with the articular

Boulenger) in the Gecconidae, Anolidae, Acontiidae, Anelytropsidae,

Anniellidae and the Annulata, and is distinct in all other families.

The articular and surangular are fused in several genera of I<j;uanidte ;

and there are but three bones in the ramus of Xautusia, q. v. Tlie angular

extends well anteriorly on the inferior border of the jaw in this order, but

is differently developed on the inner and outer faces. The Chamaeleonidae

and Agamidiic again show their similarity in having this element chiefly

exposed on the interior side, while in other types the exposure is external.

The Meckelian groove is open in the Charaaeleonida', Agamidae and Va-

ranidae, but is roofed over more or less completely in all other families.

The hyoid system is not connected with the skull except in Gecconidae,

Eublepharidae and Lepldophyma, so far as I have examined them. Thus
in Thecadactylus, Ph3^11odactylus and Eublepharis, the ceratohyal is con-

tinuous with a cartilage which projects from the paroccipital above the

posterior part of the auditory meatus. In Lepidophyma the free epi-

branchial is attached to the inferior lateral angle of the basioccipital. In

forty-two genera of other families enumerated below, this is not the case.

In no genus have I discovered any connection with the stapedial carti-

lages. The hyoid system in lizards consists of a glossohyal which is con-

tinuous with a basihyal tract ; a hypohyal often continuous with the

basihyal tract'; a ceratohyal ; a first ceratobranchial, and a second cerato-

branchial which is always continuous with the basihyal tract. There may
be in addition an epibranchial, which belongs to the first ceratobranchial.

In some genera, there is a free epibranchial. which may be then closely

approximated to the ceratohyal (Eumeces, Oligosoma, Gerrhonotus), or to

the second ceratobranchial (Lacerla, Xantusia, LepidophymH). The only

constantly ossified element is the first ceratobranchial. . The genera and

families difler in the presence or absence of the second ceratobranchial

8

and epibranchials ; and the proximity or separation of the furmer. In

general the Varanidae, Anguidiv, Zonuridae, Gerrhosauridae, Scincidae,

Lacertidae and Xantusiidte have epibranchials, while the thick-tongued

and most degraded types are without tliem. In the TiidtB the hypo-

branchials are much produced anteriorly beyond the bases of the cera-

tohyals, and there are no second ceratobranchials. In Anguidae the

PUOC. AMER. PHILOS. 80C. XXX. 138. Y. PRINTED MAY 9, 1892.
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Iiypobranchials are also greatly produced forwards, but carry the cerato-

hyals wiih them. Ceratobranchials of the second pair are also wanting

in Varanidoe, Helodermida?. Chamtvleonida?, Anguidae, Anniellidie and

Rhineura ; Phyllodactylus, Thecadactylus and Gecko, among Geccouidaj ;

and Egernia and Gongylus in Scincida?. Ceratohyals are wanting in Cha-

mseleon, Anguis, Anniella and Annulata generally. In both AgamidoB

and Iguanidse the second ceratobranchials are separated from each other

in the depressed genera of terrestrial habits, and in close contact with

each other in those of arboreal habits ; but they are in close contact in

Callisaurus and Crotophytus, both terrestrial genera. In Calotes, Iguana

and Auolis they act as the rim on which the gular pouch or fan is

stretched. The characters of Lacertilian hyoids may be tabulated as fol-

lows : Most of the genera referred to are figured in Plates iii to vi.

I. Ceratohyal present. II. Ceratohyal absent.

A. A second ceratobranchial.

a. Free epibranchials present.

Scincidoe.

Lacertidte.

Xantusiidae.

aa. No free epibranchials.

(Scincidse) Mabuia agilig ; Oongylus ocellatus.

AnolidfB.

Iguanidse.

Agamidoe.

Zonuridae.

Enblepharida;.

(Gecconid») Aristelliger.

AA. No second ceratobranchial.

a. No free epibranchials.

Rhineura.

Chamteleonidte.

ChirotidfB.

AmphisbjenidiB.

Gecconidoe.

Varanidie.

Ueloderuiidffi.

Tiidos.

Gcrrliofiauridffi.

Aoguidte.

Anguis.

Anuiellidte.

2. Vkutkbual Column.—Except in the families of the Gecconi'lti> and

Uroplalldji', ihe vertehnil cenlru are pr<)(a>h)us. In llie families named,

tlicy arc amphicaMous. The zygnspiien articulation is present in tlie Tiidsi^

and lli«! lamer Iguanida', including a rudiment in C'rotaphytus. In smaller

I^unnidic (Bccloporus IMirynosoma) and in Lacertilia generally this kind

of articulation 1h wantitig. In a good many families the caudal vertebra;

arc divided by a IranuvcrBC fissure or suiuru in front of tho middle, which
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often splits the base and sometimes tlie length of the diapophysis. Such
a structure is seen In Iguanidie (Iguana Sauromalus Sceloporus Dipso-

saurus); AnolicUe; AnguidiB (Celestus); Tiidaj (Tupinanibis Cnemidoph-
orus) ; Lacertidai (Lacerta) and Scincidse (Gongylus Eunieces). In

Dipsosaurus, Anolis and Lacerta, the neural spines of the caudal vertebrae

are double ; in the other genera named, single. In Varanida?, Heloder-

mid*. Gerrhouotus, Crotaphylus and Phrynosoma, the caudal centra are

undivided, and the neural spines are single. In Ophisaurus the certra

are undivided and the neural spines double. The centra are excessively

thin in Ophisaurus, so that they break more readily than they disarticu-

late. There are two sacral vertebrae except in genera with the posterior

limbs rudimental or absent. In some of these however, especially the

degenerate genera of the Anguida*, the rudimental ilium is attached to

two diapophyses which join each other distally.

Tlie first dorsal vertebra is that one which is first connected with the

sternum by a hiemapopliysis. In genera with a well -developed sternum,

tlie number of vertebrai anterior to the first dorsal is eight, except in the

Varaiins niloticus (Cuvier) and V. gristus, where it is nine. In the

extinct Dolichosauria of the Cretaceous period, the cervical vertebrae are

stated by^ Owen to number seventeen.

The number of ribs attached to the sternum diminishes with the reduc-

tion of the limbs, from the normal number of four on each side to one, and

total disconnection. A common ha?mapophysi8 or "xiphoid rod," suc-

ceeds these on each side, which gives attachment to two separate ha-nia-

pophyscs for ribs. 1 he common ha^mapophysis is a segmentation of the

anterior |)art of the fifth hajmapophysis, and it is not distinct in some gen-

era, as e. g., Sauromalus. In Heloderma, the fifth haMnapophysis has no

sternal segment or connection, and the sixth is wanting. In Varanus the

fourth, fifth and sixth are wanting. In genera with the two appendicular

ha'mai)ophyses, they are closely appressed on the middle line in the

majority of the genera, but in genera of de|)ressc'd form, they are sepa-

rated often widely. They are separated in Stenodactylus guttntns, in Phy-
niaturus, Crotaphytus and Sceloporus. They are more widely separated

in Dipsosaurus, and most widely in Sauromalus and Phrynoosma. Cer-

vical ribs are present in varying numbers, and the posterior ones are

generally quite elongate. In certain genera and families the ribs pos-

terior to those attached to the sternum have their hajmapophyses fused

on the middle line below, thus constituting a series of abdominal ribs.

In the Iguanid genus Scartiscus there are two such ribs. In the Anolidae

there are four and five pairs ; in the Polychroine Iguanida? there are

seven to ten. In the Chamaleonida^ and Gecconida* there are several

pairs. The ribs of Lepidosternum are remarkable for the presence of a

capitular process, which has no distinct capitular articulation.

3. Scapular Aucii.—The clavicle is present in all the families except

the Chama'leonida, and in certain genera with det'enerate fore limbs. In

such genera it is the last portion of the scapular arch to remain, and it is
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the only element present in Feylinla (Anelytropsidjr). It is always osse-

ous. The form of its proximal extremity varies in the different families.

It 13 simple in the Xyciisaura, Uroplatoidea, Acrodonta, Iguania, Diplo-

glossa and Thecaglossa ; and expanded and generally perforate in the

other superfamilies where present, except in some degenerate genera

where it is simple (see Plate ii, Fig. 2). In Trachysauius and Cophias, its

proximal end is dilated but not perforate. The scapula varies in form from

elongate to short and wide. It presents a proscapular process in many
families and genera. It is present in Iguania and Nyctisaura ; in the last

named often decurved and acuminate ; and in Lophura, in Acrodonta.

It is present among Leptoglossa in Cnemidophorus, and in some Amivte,

while in other Amivje it is wanting. It is wanting generally in Acro-

donta, Diploglosso, Thecaglossa and Leptoglossa, but it is present in

CeU$tu$ ttriatiu. It is wanting in Rhiptoglossa. The coracoid is ex-

tended anteriorly to the sternum, and it is generally deeply emarginate on

its anterior interior border. These emarginations are closed by the pro-

coracoid, which extends to the middle line, and is only partially or not at

all o88i8ed. There are two coracoid emarginations in most Iguania
;

exceptions being the terrestrial genera Urocentrum, Sceloporus and
Phrynosoma, and the Anolidte. Tliere are also two in Varanida; and
Tiidie. The Agamidte generally have but one, but Uromastix is an

exception. There is but one in Anguidic and Scincidaj (two in Tiliqua)
;

and none in Helodermidtc and Chamseleonidse.

The interclavicle is a very characteristic element in the Lacertilia. It

is wanting in ChamipleonidsB and in some genera with fore limbs rudi-

mental or absent. It is a simple splint in Ilelodermidie and some degen-

erate genera. In other families it has a transverse limb on each side,

which may be anterior, producing the " anchor-shaped " form, or median,

prmlucing llic "cruciform" type. It is anchor shaped in Acrodonta, Ig-

uania, and Thecaglossa. and cruciform in Diploglossa and Leptoglossa.

In Nyctisaura it is crucirorm with the lateral processes wide at the base.

The sternum is a broad subrhombic plate which articulates by its antero-

lateral borders with the proooracoid and coracoid, and by its posterolateral

bordere with the ribs. In genem with well-developed limbs its principal

diflerencea are seen in the nature of its fonlanelles when present. In tlie

Agamidas there are two, and in most Iguanidiu there is one. Exceptions

are the fjenera Polychrus, Sauromalus and Dipsosaurus, where there is no

fontaocllc. There is none in the Anolidju. In Tiidie and Lacertidie it is

praaent, hut in Sclncldio it is mostly absent, exceptions being the Noriii

American •pecies of Eumeces. The fontanelle is wanting in Gecconidie,

niplogliMMui, Hehxlormatoidea, Thecaglossa .ind Leptoglossa, wilii the

exccpllDnH above noted. The single median fontanelle is frocpuMitly con-

cealed hy the median limb of the interclavicle. It is nearly dividcul in

aome «|M5clei of Sceloporus.

4. Tiiic Pki.vio Aucit.—It la characteristic of the Lacertilia that tiio

Ilium Udirected upwards and posteriorly, and that the obturator foramina
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are well developed. The latter are only separated from each other by

ligament or cartilage, which may sometimes contain some lime salt. It

is produced posterior to the ischia in a triangular process, and less fre-

quently into a similar one in front of the pubic symphysis. The pubic

loramen is always present. The pectineal process is present except in

Gecconid*, but it is rudimental in some forms, as Phrynosoma. The fol-

lowing table shows the forms of the pubis in twenty -three genera of dif-

ferent families :

I. Pubes uniting at an acute angle.

1. Pectineal process anterior Chamceleon.

2. Pectineal process median Calotes, Draco,

Iguana Dipsosaurus Anolis,

Oerrhonotus,

Tupinambis Cnemidophorus.

3. Pectineal process near acetabulum Scincus,

Lacerta,

Eumeces (rudimental).

4. No pectineal process Gonyocephalus.

II. Pubes uniting at an obtuse or very open angle.

1. Pectineal process median Iguana Cyclura Crotaphytus,

Histiurus.

3. Pectineal process near acetabulum Agama,
Ihrynosoma Sauromalus Sceloporus,

Ueloderma,

Varanns.

3. Pectineal process none Oecko {Phrynosoma, rudiment).

There is a tuber ischii in all of the genera which have come under my
observation except Varanus. In Ueloderma and some other forms it is

small.

5. The Anterior Limb.—The humerus is much alike in all Lacertilia,

Chamaileo only presenting peculiarities. The proximal end is expanded

nearly in one plane, and the middle portion of the flattened extremity

forms the oval head. This is not distinctly isolated, except by the pres-

ence of articular surface, from the greater and lesser tuberosities which

occupy the angles of the expansion. The shaft betrays no twist. The
distal end is chiefly occupied by the condyles ; but tliere are epicondyles,

of which the internal is the more prominent, except in Chama;leon, where

they are wanting. The condyles consist of an external rib and a medio-

internal roller, which is generally bounded at the internal extremity by a

tuberosity, which is, however, wanting in Chamaeleon. The ulna artic-

ulates with the median roller, its external edge being beveled by the ex-

ternal rib. The head of the radius articulates with the external rib, hav-

ing shifted from its primitive position on the inner side. It results from

this that in pronation the radius crosses the ulna. There is a short ole-
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cranon except in Cbamaeleon. The ulna and radius have about an equal

share in the carpal articulation, sometimes the ulna a little the greater.

The constitution of the carpus is very uniform in Lacertilia with devel-

oped anterior limbs, the principal diversity being displayed by the Cha-

maeleonidae. In all, we have in the proximal row three distinct elements,

the radiale, intermedium and ulnare (=pisifurme), the latter mainly ex-

ternal to the ulna and directed posteriorly. Distal to the radiale and

intermedium, and between them and the carpalia of the second row, is a

single small centrale. There are five carpalia, each corresponding to a

metacarpal. I have failed to find in any of the genera at my disposal any

of the carpalia fused together or waniini;. In Chamaeleon, on the con-

trary, Cuvier has shown that there is no ulnare, and that the centrale and

carpalia are fused into a single round median piece, to which the meta-

carpals are articulated. In all the normal Lacertilia the tendons of the

flexors of the digits are combined on the palm, and the point of junction

is occupied by a large flat sesamoid bone. The number of phalanges is

also remarkably uniform. They number in each digit, commencing witii

the poUex, 2-3-4-5-3. The sole exception in the genera witli well-de-

veloped extremities is Chamjeleon. where the numbers are 2-3-4-4-3.

This genus ditt'ers also from other forms in the shapes of the metacarpals.

Normally the}' are cylindric and subparallel in position and united in a

common integument ; but in Uhamteleon they are flattened, with ex-

panded extremities, and divided into two bundles by a fissure, three

within and two without, enabling the three inner digits to oppose the two

outer round a branch of a tree. The number of digits in Lacertilia is

nurmtilly 5-5, but reductions lake place presenting variations from 4-5

to l-l, the posterior limb usually displaying a lesser degree of degener-

acy than the anterior, although not always.

6. Posterior Liuo.—The femur differs from the humerus in having

a distinct he;id, which is marked off from a trochanter. The former is not

heniis|)herical as in Mammalia, but is somewhat compressed, and is oval

in section. The trochanter is on the inferior anterior side of the head, or

in the position of llic little trochanter of the Mammalian femur. There is

no great trochanter, nor third trochanter. The condyles of the femur are not

as welt defined as in the Mammalia, and the patellar groove is represented

by a shultow concavity without lateral ridges. Patella none, with some
exceptional rudiments, as in Varanus, e. g. In Chamo^Ieo all the promi-

nent features of the femur are toned down ; the trochanter being repre-

sented hy a ridge. The fibula is more slender than tiie tihia. and is larger

diHtally than proxlmilly, the reverse of whit obtains in the tibia. The
latter lins no crest.

Like the carpu*. the tarsus is very uniform in the Lacertilia, the solo

lmjx>riJinl modification being cxijibiled by the Chamiuleonldtu. There are

two fused proxim-il cleinunts, which are probably tibiale-intermcdium and

flbuluro. Thoy arc only diHiincl in llcloderma among North American

fooer*. but a irucu of tho suture h seen in Varanus. In most Lacertilia
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there is then, but one bone of the proxhnal row, which is flat and wider

than long. No centrale. and but two tarsalia, the third and fourth, the

latter much the larger. The second metatarsal projects alongside oft. iil,

so as to approximate the tibiale ; its head is figured by Cuvier as a distinct

bone, but he does not describe it as such. In Chimaeleon there is a

single proximal tarsal element, which is not flattened as in other lizards,

and this articulates with a single subglobular tarsale, from which the

metatarsals radiate.* The phalanges number, like those of the anterior

foot, 2-3-4-5-3, in ordinary Lacertilia, and 2-3-4-4-3 in Chamseleonidae.

Phyllodacttlds Gray.

In their osteology the species of this genus conform strictly to the

Gecconid type as already described. I have before me the skeleton of

P. tuberculosus, from which the following description is derived. The
premaxillary is single and has a long superior spine; inferiorly it has the

posterior border emarginate. Nasals elongate, distinct, emarginate poste-

riorly for the frontal. Frontal single, rather narrow, completely under-

arching olfactory lobes. Parietals distinct, wide, without pineal foramen,

lying rather closely on supraoccipital, sending backwards the parietoquad-

rate arch, which encloses a small foramen with the exoccipital. Supraoc-

cipital distinguished from exoccipital by suture. Prefrontal narrow,

forming the preorbital border to the middle above ; no lachrymal ; jugal

represented by a splint which extends from the prefrontal to the extremity

of the maxillary on the superior surface of the latter. Postfrontal a rather

wide V-shaped bone, its longest limb extending posteriorly more than half

way to the base of the parietoquadrate arch. No postorbital. Quadrate

with a single large, concave, external conch. Paroccipital in the usual

position, splint-like.

Vomers in close' contact throughout, with a common convex pos-

terior border ; an external longitudinal convexity of the inferior surface,

and a groove on each side of the median suture, which divides a keel.

Palatines short and wide, and with a longer vomerine than maxillary pro-

cess, and curving downwards below the level of the vomers. Nareal ori-

fices fissure-like except posteriorly and anteriorly, the external border

with a dentate process of the maxillary bone directed posteriorly near the

middle. Pterygoids much expanded anteriorly, forming with the ecto-

pterygoids and palatines a thin plate, which closes up the palatine fora-

men; contracting rather rapidly posteriorly to the subcylindric rod-like

portion. Epipterygoid extending from the pterygoid at the basipterygoid

process, and resting on the apex of the petrosal. Latter produced above

* Cuvier (Ossemens Fossiles, ed. 1336, p. 9S) describes a distinct tibiale and fibulare in

ChamKleo, and figures them ( Plate 245, Fig. 52). These are not represented by Boulenger

(Proc. Zoiil Soc, London, 1891, p. 118). They are in fact not distinct tarsal ele-

ments, but are the epiphyses of the tibia and fibula such as exist also iu Heloderma and

other genera. The tibiale aud fibulare are fused iuto a single element as iu other

Luferiilia.
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anterior to semicircular canal; the anterior border continued into a crest

which runs posteriorly above the trigeminal foramen. This terminates at

the down looking crest of the subforaminal portion, whicli bounds exter-

nally a wide down-looking groove. Basipterygoid processes long. Sphe-

noid distinct from basioccipital. Occipital condyle subequallj' divided

into three parts, two prominent exoccipitals and a contracted basioccipital.

The result is an apparently double condyle.

Mandible with the Meckelian groove closed, and with the splenial

small and but little produced beyond the splenial foramen. Coronoid

produced a little horizontally at the base. Angular not distinct; suran-

gular and articular distinct. Angle simple, direct, spoon-shaped, with

6U|)erior concavity. I have observed the following peculiarities in the otic

and hyoid regions. There is no infrastapedial cartilage, and the supra-

stapedial and epistapedial cartilages are continuous. The hyoid system

is characterized by the fact that the ceratohyal is attached to the paroc-

cipital, which carries a cartilage on its extremity. There is a short second

ceratobranchial, and no free epibranchial.

Vertebra; amphiccelous. Intercentra present throughout the vertebral

column, continued into chevrons on the caudal region. Cervical ribs

widened and truncate at extremities. In the specimen described the diapo-

physes of the second sacral vertebra are deeply longitudinally grooved on

the inferior side so as to be nearly split. Diapophyscs of anterior candals

elongate. Neural spines distinct but low throughout the column. In the

scapular arch 1 note the following peculiarities. There is no proscapula,

and the clavicle is much enlarged, and is perforate at the median extremity.

The interclavicle is cruciform with the angles filled up so as to have con-

cave borders. It is coosslfied with the clavicle in P. tuberculatus, and ex-

tends but a little way posteriorly on the sternum. The coracoid has one

large foramen. Tlie sternum has no fontanelle. There are four ha;ma-

pophyses attaclied to the sternum on each side ; and two to each of the

slender closely approximated xiphoid rods. There are several verj'^ slender

abdominal ribs.

The ilium has no angulus crista, and the acetabulum is entire. The
pubes join at a little less than a right angle, and the pectineal processes

are short and a little posterior to the middle. Pubes uniting at less than

a right angle below, with the tuberosities distal.

The most distinctive feature of the skeleton of this genus is the pres-

ence of intcrcenlru througliout the vertebral column, a point in which it

reeembles the extinct Tberomora of the Permian epoch.

EuBLRniARis Gray.*

Owing to the Isolated position of this genus its osteology is worthy of

eepecial attention. Tlio premaxillary is undivided, and has a long supe-

rior spine but no inferior spine. The nasals are distinct. Tlio frontals

* I Incliida Inlhli genua the Goloonjrx of Gray, which does not dKTor gonerically from

Um oibar Amerioao aiwoUw of the OunUy.
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are coijssified and the interorbital space is very narrow. The parietals are

coossifled and there is no pineal foramen. The supraoccipital is loosely

articulated anteriorly, but is coossifled with the exoccipitals. No lachry-

mal bone ;
prefrontal large but not reaching far posteriorly over orbit.

Postfrontal small, crescentic ; no postorbital. No postorbital or supra-

temporal arches. Parietoquadrate arch depressed ; paroccipilal lying

over the parietal at the inferior extremity. No jagal bone. No orbito-

sphenoid ; the olfactory lobes enclosed below by the frontal bone. Pe-

trosal produced beyond semicircular canal at the superior anterior angle,

and without the oblique crest such as is characteristic of the Gecconidae.

A subforaminal projection and groove, the external wall of the groove as

prominent downwards as the internal, so that the groove is open infe-

riorly. Vomers swollen, separated for most of their length by a deep

groove. Palatines short and wide, sending a postnareal process to the

maxillary. Pterygoids broad and fiat in front, narrower posteriorly, with

a short ectopterygoid without descending angle, enclosing a maxillopala-

tine foramen. Basipterygoids elongate. Sphenoid and basioccipital dis-

tinct ; tlie latter distinct also from exoccipitals. Occipital condyle convex,

without exoccipital portion. Epipterygoid oblique, articulating below

posterior to ecloptf*rygoid process of pterygoid and above with petrosal

only. Quadrate straight, oblique, with a single conch, which is external

to the rod-like axis ; condyle eraarginate. In the mandible the angular

bone is small but distinct, and the coronoid is produced much further an-

teriorly than posteriorly on the external face of the ramus. The dentary

extends to about opposite the middle of the coronoid on the external face

of the ramus. The spleuial extends posteriorly but not anteriorly. The
Meckelian groove closed. In the hyoid apparatus all the elements are

present, including a pair of elongate second ceratobianchials. There is

a free process of the ceratohyal anterior to its junction with the hypo-

hyal.

The scapular arch is much like that of the Gecconidae. The clavicle is

expanded and perforate proximally. Tlie interclavicle is subcruciform

with the limbs connected by laminate expansion. There is a small pro-

scapula which is connected at its apex with the epicoracoid. Coracoid

with one large emargination. Sternum without fontanelle, supporting

three ribs and a ziphoid rod, which supports but one rib. No abdomi-

nal ribs.

Anolis Daudin.

The following osteological description is taken principally from the A.

carolineusis, but other species which I have examined do not difler from it.

Premaxillary with long superior spine, and no inferior spine, but a

notch. Nasals distinct, separated by premaxillary spine. Frontal and

parietal bones each undivided, the pineal foramen on the coronal suture.

Prefrontal large, not extending over orbit ; lachrymal narrow, in contact

with jugal. Postfrontal small, distinct ; postorbital large. Supratem-

PKOC. AMER. PHILOS. 80C. XXX. 138. Z. PRINTED MAY 6, 1892.
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poral slender, forming the greater part of the supratemporal arch, its an-

terior extremity in contact with the postorbital and postorbital process of

jugal bones. Paroccipilal small ; parietoquadrate arch well developed.

Supraoccipital loosely attached, coossifled with exoccipital.

The frontal bone is grooved on the median line below. The postcplics

are within the epipterygoids, and are curved, enclosing a subcircular

space, and have a short external branch. The epipterygoid leaves llie

pterygoid behind the ectopterygoid process, and ariicuhttes with the pari-

etal, passing some distance in front of the petrosal. The petrosal is

very short above ; the subforaminal process is distinct, and the inferior

groove looks outwards as well as downwards. Quadrate with wide exter-

nal conch and no internal conch. Stapes not deeply sunk ; columella

slender. The vomers are flat and elongate, and are not separated by a

groove. The palatines are broad and flat, and the maxillopalatine fora-

men is small. The pterygoids are broad and flit in front, and are then

abruptly contracted from the outside to a narrow posterior part. This

curves outwards from the long basipterygoid processes to the quadrate.

The ectopterygoids are short and are deflected at the proximal extremity.

Presphenoid long and rod-like. Occipital condyle convex, simple, with-

out exoccipital divisions.

The mandible has marked peculiarities. The Meckelian groove is

closed, and the splenial bone, if present, is minute. I do not detect it la

the A. carolinensia. There is a fossa on the inside of the ramus at the

base of the coronoid. The latter bone is developed much anterior to its

apex on the external face, and not posteriorly. The dentary is produced

far posterior to the coronoid. The angular and articular are fused, and
the angle is rather short and has an internal angular projection

(Xiphoeereut valeneiennii, Anolis equestris, A. marmoraiua, A. carolinen-

M).
The hyold apparatus has the extreme development seen in all the lizards

with a gular compressed pouch or fan. That is, the ceratobranchials of

the second i>air are closely appre^^sed and produced to a great length.

First pair of ceratobranchials and ceratohyals sirtiple, the latter attached

to the extremities of ilie moderately developed hypohyals.

The scapular arch conforms to the Iguanid type. There is a proscapula

well above the coracoid, and a single coracoid notch. The sternum has

aimall median fontanelle which is rejiched by the long i)()sterior limb of

the intcrclavicle. Two ribs attached to each side of sternum, and three to

each of the slender, closely appressed xiphoid rods. There are Ave pairs

o( ulxlominal ribs ia Anolit carolinentit, and four, Ave and six in other

species.

The TcrtcbriB have no zyosphcn nor elongate diajiopliy-sca. There are

eight ccrvlco! Tertobrte. of which only the last four have ribs, all of which
have simple lieads, the last two being cUmgatc and reaching to tiic i)laiu-

of the Htornum.

Tl)« caudal vertcbrx have no supplementary dividing suture, and there
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is but one neural spine. The clievron bones are attached at tlie extremity

of the centrum.

The pubes unite at an acute angle, ami have well-developed pectineal

process at the middle of their length. The ischia have a prominent

tuber.

The premaxillary and anterior maxillary teeth are simple ; the others

are tricuspid.

DiPSOSAURUS Hallow.

The osteology of this genus presents a number of interesting peculiari-

ties which constitute difference from Crotaphytus, to which its general

appearance suggests affinity.

Premaxillary bone with elongate superior spine, and posterior emargi-

nation of inferior face. Nasals large, distinct, not shortened in front,

since the nostrils open forwards. Frontal narrow, entire, grooved on the

middle line below, its posterior region pierced by the pineal foramen

which is entirely anterior to the coronal suture (2). dorsalis). Supraoc-

cipital loosely articulated anteriorly, and not distinct from exoccipitals.

Prefrontals large, not extending over orbit ; lachrymal smaller, touched by

jugal. Postfrontal small, distinct from the large postorbital. The latter

articulates extensively with both the jugal and supratemporal. Paroc-

cipltal small. Parietoquadrate arch well elevated. The vomers together

as broad as long, not produced posteriorly, with a median fossa. Palatine

flat, with a short maxillary process; i)terygoid flat in front, concave on

the inner side behind for contact with the long basipterygoid process.

Ectopterygoid decurved at its inner extremity. Quadrate with a narrow

internal and a wide external conch. Postoptic an open sigmoid, reaching

frontal above, with a median expansion with rudiment of posterior limb.

Petrosal very short above; subforarainal portion prominent, with a wide

inferior groove looking downwards. Epipterygoid leaving pterygoid

behind ectopterygoid process, and reaching parietal without contact with

petrosal. Presi)henoid' rudimental; sphenoid and basioccipital united,

and with prominent lateral edges. Occipital condyle with exoccipital

elements feebly distinguished.

In the mandible the Meckelian groove is completely curved. The coro-

noid has little horizontal extent, and that is principally anteriorly on the

external side. The surangular and articular are lused together, and the

splenial is small. The dentary extends as far posteriorly as the posterior

border of the coronoid. The angle is prominent, flattened so as to be

horizontal, and has an internal angle.

The scapula has a large proscapula directed upwards, and the coracoid

has one emargination, which is large. The sternum has a narrow median

fontanelle which is not covered by the interclavicle. There are four pairs

of ribs articulated to the sternum, and two continue into the approxi-

mated xiphoid rods. The ribs reach the sacrum.
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VertebrtE with a zygosplien articulation. Eight cervical verlebraj, the

anterior with a compressed hj'papophysis, which soon becomes a keel,

which is absent on the eighth cervical and all following vertebrte. Four
anterior vertebra; without ribs ; seventh and eighth with long ribs. Dl-

apophyses very short, except in the caudal region, where they are present

for half its length, increasing in length to the base where they are quite

elongate. Chevron bones intercentral. Neural spines of dorsal region

low, of caudal region rather elevated, oblique, and preceded by a com-

pressed vertical prominence or anterior neural spine. The centra are

transversely segmented just in front of thediapophysis, except in the an-

terior part of the series.

The angle of junction of the pubes is nearly right, and the pectineal

process is median, short and decurved. The ischia have a long common
suture, and are deflected downwards, meeting at less than a right angle.

Tul)er a prominent angle. The ilium presents a short subacute angle

representing the crista. There is a deep posterior notch of the acetab-

ulum.

In Diptotaunis dorsalis all the teeth on the maxillary bone are tricuspi-

date; these on the premaxillary are mostly simple, but one or two external

ones show a rudimental lateral cusp.

Crotaphytus Holbrook.

The skeletons of the two most abundant species are before me. viz., the

C. coUaru Holbr. and V. wulicenii B. & G. The following description

includes both, and if any ditterences between the two exist, they are

mentioned.

The premaxillary has a long spine above and a concave border behind

on the palate, from which projects forwards a pair ofjuxtaposed processes

which together form a button-like process which has an anterior free

border. The nasals are wide and shortened by the removal of their

anterior border on account of the large size and partly vertical direction

of the nostrils. Frontal single, narrow
; pineal foramen touching coronal

suture, in the frontal bone in C. collaris, and in the parietal in 0. wisH-

rfnii Prefrontal large, with a i)rominenl preocular boss, not extending

posteriorly over the orbit. Lachrymal small in line with and toucliing

the jugul. Postfrontal wanting ; its place taken by a process of the

frontal. Postorbital large, uniting exteriorly with jugal and supra-

tvmi><>nil. ParietociuadnUe arch elevated ; supraoccipital bone loosely

uriiculatcd, not dintincl from exoccipital. Quadrate with rather flat

conclis, the external the larger, and with straight external border. Post-

optics not rt'aching frontal, curved, with short i)ostorior branch. Petrosal

with prominent Kubfomminal portion which has an open groove looking

downwards. Vomers short and wide, not separali^d by a groove. Pala-

tines flat, with short maxillary process. Pterygoids rather narrowed by

lUo lar^o palatine foramiDft ; posterior part grooved and receiving basi-
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pterygoid processes. Ectopterygoids depressed internally. Epipterygoid

originating behind ectopterygoid process, and reaching parietal without

contact with petrosal. Pre«phenoid rudimental ; sphenoid and basioccip-

ital confluent. Occipital condyle plain, with exoccipilal elements not

distinct. The fenestra ovale and foramen of viii nerve sunk in deep

fossa}.

In the mandible the terminal part of Meckel's cartilage is exposed. The
coronoid has no extension on the external face, and extends a short distance

forwards on the inner face. The splenial is rather elongate, and extends

anterior to the splenial foramen. The dentary extends to the line of the

posterior border of the coronoid above, and of its anterior border below.

In old individuals the surangular and articular are fused. The angle is

pinched, and sends inwards a horizontal process similar to its posterior

process.

In the hyoid apparatus the ceratobranchials of the second pair are

closely appresscd, thus supporting a median gular angle. The hypohyals

are moderately long, and they join by their extremities the ceratohyals,

which have no expansions, and are of only moderate length.

The scapula has a well-developed proscapula, and there are two deep

emarginations of the coracoid. The sternum has a narrow longitudinal

median fontanelle in the 0. collaria, and no fontanelle in C. wislicenii (one

specimen of each examined). There are four ribs articulating directly

with the sternum on each side, and two via each xiphoid rod. Ti)e latter

are not closely appresscd as in some, nor so widely separated as in other

Iguanidaj.

Vertebrai without zygosphenal articulation, but the prezygapophyseal

faces concave. Cervical vertebra? eight, the anterior five vertebrae with six

free intcrcentra in O. wislicenii, and four vertebraj with five intercentra in

C. collar-is, anterior three vertebra? without ribs in both species. The

neural spines are very low on the dorsal vertebnc, and are a little more

elevated on the caudals. The latter have a projecting keel towards the

anterior part in the C wislicenii (wanting in C. collaris), which represents

the anterior neural spine of Dipsosaurus dorsalis. The centra in Crotaphy-

tus are not segmented. Diapophyses are present, but are nowhere long.

Short ribs extend to the sacrum.

The teeth are tricuspid, but in the two species examined the lateral

cusps are rudimental. Anterolateral and incisor teeth simple, subequal.

The pubes unite at an exceedingly open angle, and the pectineal pro-

cess is submedian. Tuber ischii prominent ; a small angle or crista ilii.

Acetabulum entire posteriorly.

Tlie principal characters in which the skeleton oftheCrotaphytus differs

from Dipsosaurus are the following : Nasal bones shortened in front ; no

postfrontals ;
pineal foramen connected with coronal suture ; Meckelian

canal partly open ; two notches of coracoid ; xiphoid rods not appresscd
;

no zygosphen ; caudal centra not divided ; acetabulum not deeply

notched.
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Sauromalus Dum^ril.

The following description of the osteology of this genus is based on a

skeleton of the S. ater, belonging to the National Museum.

The premaxillary has a long spine above and a transverse posterior border

below with the anteriorly directed button process. The nasals are well

developed and distinct in spite of the large size of the nares. Frontal

entire, rather narrow, grooved on the middle line below, and including

pineal foramen, which touches the coronal suture. Parietals divided per-

haps abnormally in specimen. Supraoccipital loosely attached, but fused

with exoccipitals. Prefrontals large, not extending over orbits ; lach-

rymals small, in contact with jugal. Postfrontal distinct, small. Apex
of postorbital cartilaginous, inferior face in long contact with jugal and

supratemporal. Paroccipital not large
;
parietoquadrate arch well separated

from exoccipital. Postoplic not reaching frontal, superior extremity ex-

panded backwards and forwards. Petrosal very short above, prolonged

below, inferior groove looking laterall3^ Fenestra ovale &iu\ foramen nervi

octavi sunk in deep fossa?. Vomers entirely separated from maxillaries, not

produced, but separated by a groove behind. Palatines with a short

maxillary process. Palatine foramen moderate ;
pterygoids divaricating

from each other outwards. Ectopterygoid produced downwards at the

I)08terointernal angle. Pterygoids grooved from basipterygoids backwards

on internal side. Quadrate with two conchs, the internal one flat. The
cpistapedial cartilage is largely ossified.

Presphenoid a slender rod ; sphenoid and basioccipital confluent. Oc-

cipital condyle with exoccipital elements slightly marked above.

In the mandible Meckel's cartilage is completely enclosed. The splenial

is proiluced but little beyond the splenial foramen. Coronoid extended a

little anteriorly at base on external face of ramus; and a little further on

Ijie inner side. Dentary extending as fi»r back as coronoid. Articular

and surangular distinct.

The premaxillary and anterior maxillary teeth are simple ; the other

maxillaries have two or three denticles anteriorly and one posteriorly.

In the dentary bone the teeth (except in front) have two denticles on

each edge.

The byoid apparatus displays a pair of parallel but separate second

ceratobranchials about half as long as the first ceratobranchiuls. Cerato-

byals slightly expanded proximally, arlicuhited at end of moderately long

hypohyals.

The vericbnc display a zygosphenal articulation. Five cervlcals dis-

play free inlercentra, and four of thenj have no ribs. Ribs extending to

Mcrum. The two sacral centm and diapophyses are distinct, but the

•econd diapophyalB has a median longitudinal groove. Caudal centra of

the dliilal half of the tail segmunted, and possessed for the middle of the

length of double diupophyscM, between which the fissure passes. Diapo-

phyiM long on bMal third of tail. Neural spines low everywhere ; on

the Oftttdftl rerteblU' Ihey Htand at the posterior end, and send a keel to
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the anterior end, where it is elevated into a low anterior spine. Chevron
bones intercentral. Four sternal ribs and two from the xiphoid rod.

Scapula very short, with a large superior proscapula. Coracoid with

two notches. Sternum wide and emarginate posteriorly, spreading the

xiphoid rods far apart. No fontanelle.

Pelvis with the pubis transverse and the pectineal process external,

Ischia rather slender, with a short symphysis, and each with a long tuber-

osity.

This genus is remarkable for the combination of characters it displays.

The zygosphenal articulation allies it to Dipsosaurus and the larger Ig-

uanidaj, but the separated ceratobranchials, and the wide sternum are like

that of the Phrynosomas, with the exception of the fontanelles. The
transverse pubes have a similar significance.

ScKLOPORUS Wiegmann.

As a basis for an examination of the osteology of this genus I have
before me two skeletons of the S. undulatm and one of the 8. spinosus,

from the National Museum.
The premaxillary bone has a long superior spine, and is truncate on the

palatal face, and has the button-like pr()cess. The nostrils are partially

vertical so that the nasals are a little shortened in front. The latter are

rather large and are distinct. The frontal is simple and narrow, and is

strongly grooved on the middle line below. The parietal is short and wide,

and is perforated by a large pineal foramen which touches the coronal

suture. Parietoquadrate arch distinct. Supraoccipital broadly but loosely

attached, confluent with exoccipitals. Prefrontals large, not reaching

postfrontals above; lachrymal small and joining jugal. Postfrontal u

small splint ; postorbilal large, extensively in contact with jugal and supra-

temporal. Paroccipital small. Vomers short, divaricate and separated

by a deep notch behind. Palatine with the vomerine process longer than

the maxillary ; palatine foramen large. Palatines and pterygoids well

separated from each other on the middle line ; ectopterygoid deflected at

its internal extremity. Basipterygoids developed. Quadrate with two
conchs, the internal the narrower. Presphenoid rudimental ; sphenoid

and basioccipital coossifled ; descending lateral processes of the latter

strongly developed. The supraforaminal part of the petrosil is very

short ; the infraforaminal portion is produced beyond it and is nearly hor-

izontal in position. The foramen nervi octavi is at the bottom of a fossa.

Epipterygoid resting on pterygoid much posterior to ectopterygoid and
reaching parietal without touching petrosal. Occipital condyle not sub-

divided by grooves.

The hyoid system includes a pair of well-separated short second cerato-

branchials, and rather long and slender first ceratobranchials and cerato-

hyals, which have no expansions. Hypobranchials moderate, supporting

ceratohyals at extremities.

Mandible with Meckel's cartilage exposed at the distal part. Coronoid
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not horizontally produced on external face. Articular and surangular

united. Splenial moderately elongate ; dentary extending behind coro-

noid on external face and deeply notched. Angle short, horizontal, with

short internal angle. Five cervicals with interceutra in 8. undulntus

and six in 5. spinosits ; three without ribs in both. Ribs extending to

sacrum. Sacral centra not coossified. Sacral diapophyses coossified dis-

lally ; the second with a posterior free angle distally. Caudal diapophyses

well developed at base of tail. From about the eighth caudal the centra

are segmented in front of the middle.

Scapula with proscapular process ; coracoid with one notch. Sternum

with a very large fontanelle. Two ribs join the sternal plate ; one comes

off the base of the xiphoid rod, and two articulate with the latter ; total,

five paiis. Tiie ilium has a small angulus crista, and the acetabulum is

not emarginate behind. The pubes are nearly transverse, and the pecti

neal angle is external. The ischia are rather slender, and the tuber is

an angle.

The middle and posterior teeth are feebly tridentate ; the others are simple.

Phkynosoma Wlegmann.

The following account of the osteology is derived from the skeletons of

three 8i>ecies, the P. douglaasii, P. cornutum and P. coronatum. The de-

scription applies equally to each of these species unless otherwise stated.

The premaxillary has a very short alveolar portion which does not

bound the nostrils below (or very little P. coronatum). It has a superior

spine and concave palatal border. The nasals are di^tinct and are exca-

vated in front by the large nareal openings. Tiie frontal is single, is

much narrowed in front by the prefrontals, but extends transversel}' pos-

terior to the orbits, where it sends forwards an acute process in the super-

ciliary angle. The prefrontal is large and extends posteriorly to or be-

yond the middle of the supraorbital border. It sends posteriorly an acute

•uperciliary process, which meets that of the frontal from behind, over

the eye in P. cornutum ; does not quite meet it in 7*. coronatinii, and fails

to meet it by a longer interval in /*. donglassii. Tlie lachrymal is small

and Is not reached by the anterior angle of the jugal. Tlie parietal

is broad and short, and the pineal foramen pierces it at the coronal

suture. Its lateral border is very little dccurved to meet the petrosal.

Its strong parietoquadnite arch supports a horn or tuberosity, and in

most of the epecics the middle of the posterior border supports the same.

The occipital la broadly articulated with the parietal in P. douglami and

P. ecronatum ; In the fonuer loosely, in the latter closely. In P. cornutuin

It affbrdi a narrow but firm sup|)orl for the parietal. Parocci|)ital snuill,

Itlble from behin«l. The postfrontal is visible as a rudiment in P. don-

gUuiii, lint it Ih apparently coO'tsifled in the; two other species. The post-

orbital U »lun<lor, expanding below for union with Jugal and supratem-

poral. The former bean two sharp tuberosities in P. coronatum, and the

supratom|)oral two. In P. cornutum there is none on the Jugal but there
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are three on the supratemporal ; and in P. clouglassii the arrangement is

similar. Owing to the inferior position of the supratemporal, the quad-

rate is oblique forwards and downwards. It presents one conch, the ex-

ternal. The vomers are short, and are separated from each other for the

posterior half or more of their length by a hiatus, which continues pos-

teriorly of about equal width between the palatine and pterygoid pairs.

The latter are short, wide and flat, and the palatine foramen is small ;

least and oval in P. coronatum ; small and round in P. cornutum ; larger

and elongate in P. dmiglassti. The ectopterygoid is decurved at its inner

extremity. The presphenoid is wanting, and the suture between the

sphenoid and the basioccipltal is persistent. The supraforaminal part of

the petrosal is very short, and the infraforaminal part is not much pro-

duced, and has a wide inferior groove. The epipterygoid originates be-

hind the ectopterygoid process, and has the peculiarity among Iguanidae

of not reaching the parietal, but of resting on the anterior border of the

petrosal. The occipital condyle shows traces of its tripartite composition.

The p')stopllc is curved and simple and does not reach the frontal bone.

The latter is grooved on the middle line below.

The groove of Meckel's cartilage is open throughout in P. cornutum

and P. coronatum and distally only in P. doaglasaii. The coronoid is not

produced horizontally on the external face of the mandible, and the den-

tary is not produced beyond its posterior border. This element has a re-

flected inferior border in the P. cornutum which is acutely dentate posterior

to the middle ; characters absent from P. coronatum and P. douglatisii. In

P. douglassii the suraugular is not cuossifled with the articular, while it is

so united in the other two species. The angle is short, and is directed

downwards and obliquely inwards.

The basihyal is wide and is ossified, and the second ceratobranchials

are very short and widely separated. Tlie hypohyals are short and carry

the ceratohyals on their extremities. No expansions of lateral elements.

The vertebrae have no zygosphen articulation, but the prezygapophy-

seal facet is carried upon the side of the neurapophysis at an angle with

the usual position. This furnishes the initial step in the production ot a

zygosphen. I find five cervical intercentra in P. cornutum and P. corona-

tum, and six in P. douglassii, exclusive of the intercentrum of the atlas,

which has no hypapophysis. Ribs extend to the sacrum, and are attached

to very short diapophyses. The two sacral diapophyses are separated by

a wide fissure in the P. coronatum and P. douglasm, but are closely ap-

pressed in P. cornutum. On one side of the skeleton of P. douglassii the

last lumbar vertebra carries, abnormally, a third sacral diapophysis

which reaches the ilium. Proximal part of caudal vertebra) with long

diapophyses. Caudal centra not segmented. Chevron bones intercen-

tral, not uniting distally. Neural spines everywhere very low, those of

the caudal vertebrae single.

Tlic suprascai^ula is exceptionally elongate, and the scapula is of m(»d-

eratc length and has a proscapular process. The coracoid has one emar-
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ginatioD. The interclavicle is remarkable for the shortness of its poste-

rior limb, which is shorter than the transverse limb in P. cornutum and

P. donglassii, and equal to it in P. coronatum. The sternum has a very

large fontanelle which approaches the posterior border. In P. coronatum

and F. douglassii three ribs articuhvte with the sternum, but in P. cornu-

tum two only in my skeleton. The xiphoid rods are widely separated,

and carry but one rib.

The ilium has a short anjulas cristce, and the acetabulum is entire.

The pubis and ischium are slender and transverse in position, and ap-

proach nearly at their symphyses, which are connected by a short, narrow

cartilage. The pectineal process is obsolete, while the tuber ischii is a

prominent angle.

Two peculiarities especially distinguish this genus among Iguanidae :

first, the connection of the epipterygoid with the petrosal ; and, second,

the absence of symphysis of the chevron bones. The characters of the

steraum are an extreme of what is seen in Sceloporus.

Gerbhonotus "Wiegm.

A skeleton of the G. muUicarinatua from the U. S. National Museum,
furnishes the material for an osteology of this genus.

The premaxillar}'' has a well-developed spine and a truncate palatal

border. Its alveolar border is short, and it forms but a small part of the

inferior nareal border. Nasal bones not short in front, rather nar-

rowed by the maxillary and prefontals on each side. Frontal narrow,

single, pirtly enclosing olfactory lobes of the brain below, but the in-

curved lateral walls not touching. Parietal with small pineal foramen

far behind coronal suture. Supraoccipital loosely articulated, and sepa-

rated by suture from exoccipitals. Prefrontal not tuberiferous, i>r()duced

posterior to middle of supraorbital border. Poslfrontal croscentic equally

united with frontal and parietal. Postorbital splint-shaped, with very

slight contact with the jugal, and long contact with the supratemporal.

Jugiil slender, reaching anteriorly the small lachrymal. Paroccijjilal nar-

rowly exposed posteriorly, well produced upwards on the distinct paricto-

quadnite arch. Quadrate with one deeply excavated concli, whicli is

external. Vomers in close apposition in front, separated by a fissure poste-

riorly ; the anterior portion excavated medially. Palatines descending

from the plane of the vomers, the vomerine and maxillary processus

about equal ; main plate rather narrow. Palatine foramen large.

Pterygoid contracting gradually into posterior slender portion ; basiptery.

gold well developed. Presphenoid wanting. Sphenoid and basiocx'ipital

•eparated by suture : descending tuberosillea of the latter strong, com-
prCMed. Epipterygoid originating below opposite basipterygoid ; above
ratUng 00 anterior process of petrosal, and touching |)arietal just behind

ao obtUM doaconding angle of the ducurved border of the same. Sub-

fonmloal poriion of peirutul shurtor than supraforamlual portion, en-
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Closing a very narrow down-looking groove. Basioccipital and exoccipltals

coossified ; condyle small, simple.

Meckel's canal closed except distally, where it is open on the under side

of the ramus. Coronoid developed anteriorly on external face of ramus,

the dentary not reaching behind its anterior border. Splenial elongate,

partly external ; angular mostly external ; surangular confluent with

articular. Angle horizontal incurved with rounded border and concave

superior surface.

Hyoid apparatus displays no second and rather short first ceratobran-

chials. Hypohyal rather long, the ceralohyal extending a little beyond

its extremity, and widened at the posterior third. A free epibranchial

which has a bifurcate anterior extremity at that of the ceratohyal, and

extends posteriorly but little behind the ceratobranchial.

Five cervical intercentra, and two cervicals besides atlas without ribs.

The odontoid is coossified with the axis. Ribs extend to sacrum. Sacral

diapophyses distinct from each other. Dorsal vertebrae without zygosphen,

prezygapophyseal facets not continued on neural arch. Caudal diapo-

physes present ; centra of middle region segmented through them ;

chevron bones interceutral. Neural spines low, higher on caudal region.

Suprascapula much larger tlian scapula ; no proscapula. One large

coracoid notch. Sternum without fontanelle, with three ribs and two

attached to xiphoid rod.

Ilium without prominent angulus cristie ; acetabulum entire; pubes

uniting at an acute angle
;
pectineal angle medium. Ischia with promi-

nent tuber.

Cnemidophorus Wiegmann.

For characters of the skeleton I have three individuals of the G. teasel-

latus from my own, and one of the O. sexlineatus from the National

collection. Tiie alveolar portion of the preinaxiliary is prominent,

and is marked off from that of the maxillary bone by a shallow

emargination on each side. The superior spine is long, and the palatal

border is deeply emarginate to receive the narrow anterior production

of the vomers. The nasals are distinct and rather elongate, although

encroached on in front by the enlarged nostrils. The frontal is

single and is rather narrow. The parietal is without pineal foramen

in the adult. The parietoquadrate arch is well elevated, and is braced

below by the small paroccipital. The supraoccipital is in close con-

tact with the parietal by its middle portion, and it is distinct from the

exoccipital by suture. The prefrontal dot-s not extend above the orbit

;

the lachrymal is smaller, but rather large, and forms a suture with the

jugal. The postfrontal is wanting, being fused with the postorbital.

The latter is produced downwards and has a longer suture with the

supratemporal than with the narrow jugal. The quadrate has an external

conch only. The vomers are elongate and are in contact throughout, but

each is swollen on the middle line so that they are divided by a
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groove along their common suture. The nareal fissure is long and narrow,

and is contracted anteriorh-, and then enlarged foramen-like at the anterior

extremity. The vomerine branch of the palatines is longer than the

maxillary branch ; the pterygoid branch is not very wide, and the pala-

tine foramen is of moderate size. The ectopterygoid is rather wide and

has an anterior suture with the palatine bone as well as with the maxil-

lary ; it is deflected posteriorly. Pterygoid moderately expanded ante-

riorly and contracting gradually ; the posterior portion but slightly

grooved, and attached to the basipterygoid process by its entire width,

and not by the groove only. Presphenoid rudimental ; sphenoid distin-

guished from basioccipital by suture; the latter with descending com-

pressed lateral processes. Petrosal with a short presemicircular process,

and a long subforaminal process ; the latter presenting an open groove

downwards. Inferior face of frontal grooved
;

postoptic not reaching

frontal, triradiate, the two superior limbs shorter than the inferior.

Epipterygoid arising opposite ectopterygoid and in contact with a de-

scending lateral process of the parietal and not touching petrosal.

The hyoid apparatus is distinguished, like that of other Tiidse, by the

great prolongation of the hypohyals anterior to the point of attachment

of the ceratohyals. No second ceratobranchials or free epibranchials.

In the mandible the Meckelian groove is closed except at the distal por-

tion. The coronoid is produced far anteriorly and not at all posteriorly

on the external face, and the dentary does not extend much beyond the

tooth line. Surangular distinct; angle horizontal, expanded, and forming

an angle inwards. A distinct masseteric fossa, bounded below by the

angular. Splenial elongate, extending far anterior to the splenial foramen.

Teeth with the crowns moderately compressed and unequally bicuspid
;

those of premaxillary and adjacent part of maxillary bone and correspond-

ing part of mandible, simple.

Dorsal vertebra; with zygosphen. In both C. tessellatus and C. sexlinen-

tut there are five cervical intercentra besides that of the atlas, and

the first rib is on the third or fourth vertebra. Two sacral diapophj'-

ses, both robust. Neural spines distinct, moderate, highest in the caudal

series ; ribs extending to sacrum. Diapopliyses very short except in cau-

dal region, where they extend for a considerable part of the length, origi-

nating posterior to the middle of the centrum. On the distal i»art of the

caudal series there is an additional short spine-like diapophysis in front ot

the normal one. and the centrum is segmented between the two. The
segmentation disappears anteriorly with the disappearance of this pre-

diapophysis. Chevrons interccntral.

The suproMcnpula is of moderate dimensions and extends to the summit

of the neural spine. Scapula elongate, and with a large proscapula.

Coracoid with two deep notches. Interclavidc with a very long median

limb, which is wide nt the base and which covers an elongate oval median

fontanellc. Throe sternal ribH, and two attached to the xiphoid rod.

Ilium with a prominent angulu$ cruta. Acetabulum cutin; ; |)ubis di-
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reeled anteriorly at an acute angle, with median pectineal angle. Ischia

directed vertically downwards, with angulus tuberosus, and pre- and post-

ischiadic acuminate cartilages.

It is remarkable that in the large species of the allied genus Tupinambis
the proscapular process is wanting.

Xantusiid^.

In addition to the characters which I have previously given, Mr. Bou-

lenger states (Catal. Brit. Mus.) that the sternum is without fontanelle.

I find the hyoid apparatus has characters somewhat similar to those of

the Lacerlidse. Tlie ceratohyals and second ceratobranchials are both

present and there is a well -developed free epibranchial. Its proximal

end overlaps the distal end of tlie second ceratobranchial. It passes

round the extremity of the first ceratobranchial and extends forwards.

In Lepidophyma it has the peculiarity, which I have not seen in any other

lizard, of being inserted on the lateral process of the basioccipiial. In

Xantusia riversiana (Plate vi, Fig. 41) it terminates before reaching this

point. In Lepidophyma it displays a concave expansion as it passes the

extremity of the first ceratobranchial, in which lies the helicoid cartilag-

inous extremity of the latter. In neither genus are the hypohyals pro-

longed with the ceratohyals, as in Anguidoe, nor beyond them as in the

Tiidne.

The stapedial disk in Lepidophyma is not sunk in a canal as in the Ig-

uanidfe and some other Lacertilia. The columella is slender, and termi-

nates in the interstapedial cartilage. This supports an oblique cartilaginous

rod, one end of which (suprastapedial; is uiiached to the osseous wall

above, and the other longer one (epistapedial) is in contact by a flat sur-

face of its extremity with the membranum tympani (Plate v. Fig. 26).

The remarkable characters of the skull in Xantusia are described under

the head of that genus. Bocourt (Mission Sci. de Mexique, PI. xxg, Fig.

2), represents a probably similar structure in Lepidophyma.

Xantusia Baird.

My knowledge of the osteology of this genus is derived from the X
riversiana, specimens of whicli I owe to my friend, Dr. J. J. Rivers, of

Oakland, Cal.

The OS premaxillare has an elongate spine above and a nearly transverse

posterior border below. Nasals well developed, distinct. Frontal single,

grooved below. Parietal single, without pineal foramen, produced poste-

riorly so as to overhang the occipital bone and foramen magnum ; being

connected with the former by a median keel which it sends downwards.

The supraoccipltal is subhorizontal and is not articulated in the usual

way with the parietal, having only the median contact above mentioned.

It is coossified with the exoccipitals. The prefrontal is small and is not

produced far over the orbit. Lachrymal absent. Jugal with the super-
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posterior limb expanded. Postfroatal and postorbital fused into a trian-

gular bone which bounds the parietal externally, thus, with the supra-

temporal, roofing over the temporal fossa. Supratemporal in contact

throughout with the parietal except where separated by the narrow splmt

of a piroccipital. Quadrate with one, a large external conch. Vomers

closely juxtaposed throughout, coojsifled anteriorly, the median por-

tion of the two elements with an excavation. Nareal orifices nearly

closed except posteriorly, wiiere the vomerine process of the palatine

overarches them. The latter are in contact in front but soon spread

apart. Maxillary processes rather shorter than vomerine, depressed be-

low them. Pterygoids narrow throughout, not wider tlian palatines,

their posterior part with a groove which looks upwards and inwards.

Basipterygoids overlapping their entire internal face. Eclopterygoids

wide, reducing the palatine foramen to a mere slit ; with a considerable

contact with the palatine, and a recurved portion in contact with the ex-

tremity of the maxillary ; the internal extremity depressed. No presphe-

noid ; sphenoid separated by suture from basioccipital, whose lateral pro-

cesses are compressed and decurved. The postoptic bone seems to be

wanting. The petrosal is well produced beyond the semicircular canal,

and is equally produced below the trigeminal foramen, where it joins a

backwards directed process of the basi pterygoid. The groove below it is

well defined and looks downwards. The epiplerygoid rises at the basi-

pterygoid and rests on the anterior border of the petrosal and the poste-

rior border of the well-marked descending process of the parietal. Fen-

estra ovale not sunk in the fundus of a tossa.

The mandible is remarkable in having but three bones. The articular,

angular and suningular are coossifled, and the splenial and dentary. The
coronoid has little horizontal production on tlie outside of the ramus, and

the angle of the dentary extends considerably posterior to it. The Mecke-

Ilan groove is entirely closed.

The liyoid apparatus is described under the head of the genus Xantusia.

There is no zygosplien. There are six cervical intercentra besides that

of the atlas. Tiie cervical ribs commence on the fourth vertebra. Four
of these ribs are of peculiar form, being expanded and truncate at the

extremity so as to be somewhat fan-shaped. Neural spines rather low on
the cervical and caudal regions, and lower on the dorsal vertebrue. Cau-

dal verlebriB segmented towards the anterior part, the fissure passing

through the middle of the diapopliyses. Neural spine single, oblique,

potterior ; clievron bones normal.

Sopnucapula short and wide ; scapula without proscapula. Coracoid

with one notch ; sternum without fontanelle. Interclavicle with moder-

At« potterior limb. Slernnl ribs tliree ; xiphoid rods not juxtaposed,

supporting two ribs. No abdominal ribs.

Pubes meeting at about a riglit angle ; pectineal angles near the mid-

dle, decurved. Pubis with tuber exterior. Ilium without angulus eristic ;

MMUbulum entire.
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The teeth have compressed tridentate crowns ; those of the premaxil-

lary bone are not conic, but have also compressed crowns, where traces

of denticles are sometimes apparent.

The remarkable features in the osteology of this genus are (1) the

peculiar relations between the parietal and supraoccipital bones, which

resemble the structure seen in a sea-turtle
; (2) the wide ectopterygoid ;

(8) the absence of lachrymal
; (4) the presence of only three mandibular

elements. The affinities are a mixture of those of the Lacertidse and

Scincidte ; the large pustfrontal bones ; the descending processes of the

parietals, and the form of the pubcs, resembling the corresponding parts

iu the latter family. The expanded cervical ribs resemble those of the

Gecconid genus Phyllodactylus. The relations of the parietal and occip-

ital bones are quite different from those found in the Lacertidoe and

Anguidai (Gerrhonotus, Celestus, Ophisaurus), where the temporal fossie

arc also roofed over. In these forms the contact is normal, i. e., by the

elevated median portion of the anterior border of the occipital.

EuMECES Wiegmann.

For the determination of the skeletal characters of this genus I have

skeletons of the E. obsoletita and E. fasdatus, from the National collec-

tion.

The premaxillary is split as in other Scincidse, and the halves are in the

closest contact. The common spine is rather elongate, while the palatal

suture i<» simply emarginate. The nasals are not shortened, and are dis-

tinct. The frontal is double, and is simply grooved on the middle line

below. The parietal is single, and is pierced by the pineal foramen at

about its middle. The parietoquadrate arch is well elevated. The
supraoccipital is loosely articulated, presenting a truncate median pro-

cess towards, but not to, a median notch of the parietal. Exoccipital dis-

tinct by suture. Prefrontal rather large, not sending posteriorly a super-

ciliary process, and not produced far above the orbit. Lachrymal small

;

not, or very little visible on external facial surface, and reached by a long

internal process of the jugal. External surface of jugal separated widely

from prefrontal, its postorbital portion much longer, slender, and rising to

meet the postfrontal. The latter is large and unequally V-shaped, the

posterior limb broad and covering the temporal fossa between the parietal

and sup:atemporal bones, with more or less of a fissure next the parietal

posteriorly. Postfrontal a splint separating the jugal and supratemporal

from the postfrontal. Supratemporal well produced anteriorly, and in

contact with the parietoquadrate arch for the posterior two-thirds the

length of the latter. Quadrate with one, a deep external conch. The
vomers are elongate, and also expanded laterally, passing above the

prominent palatine laminae of the maxillary bones. They are in close

apposition on the median line, but are so swollen longitudinally as to

leave a groove at the common suture. The longitudinal ribs terminate in

a pair of appressed hooks which look downwards and backwards at the

posterior extremities of the bones. The vomerine branch of the palatine
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is not quite as long as tlie maxillary branch, and is on a superior plane,

being in close contact with its mate on the middle line, and forming with

the maxillary plate a half tube opening inwards. Pterygoids not very

wide, gradually narrowing to the posterior rod which is openly grooved
on the inner side. The basipterygoid processes overlap the entire width

of the internal face. Ectoptcrygoid reaching maxillary and jugal, but

not palatine ; little deflected posteriorly. Presphenoid not ossified

;

sphenoid distinguished from basioccipital by suture. Latter with subconic

descending lateral processes, which enclose a deep fossa on the external side.

Postoptic small, simple, crescenlic. Petrosal extended well in advance
of semicircular canal above ; subforauitnal portion still more produced

bounding a down-looking open groove. Parietal sending downwards a

rather elongate process in front of petrosal. Epipterygoid originating

opposite basipterygoid below, and resting above on the descending pro-

cess of the parietal and the anterior margin of the petrosal. Occipital

condyle tripartite.

Meckel's cartilage exposed from the anteriorly placed splenial foramen.

Corouoid a little produced anteriorly on external face of ramus, not at all

posteriorly. Suraugular and articular distinct ; angle flat, rounded, not

produced or angular inwarda. Dentary produced as far posteriorly as

coronoid ; splenial rather elongate (forming the inferior border of Meckel's

groove in E. obtoUtut).

In the liyold system, E. faaeiatus presents a short second cerato-

branchial. The first ceratobranchial has a cartilaginous terminal seg-

ment, as has also the ccratohyal. The latter is of moderate length, is

without expansions, and is articulated with the extremity of the rather

short hypobrauchial. There is a large free epibranchial, which com-
mences near the free extremity of the second ceratobranchial, and curv-

ing backwards, outwards and then forwards, terminates nearly opposite

the middle of tlie ccratohyal.

Tlie cervical intercentra in the E. ob$oletus number four, and those of

the E.fnsciatus three, posterior to that of the atlas. Tliere is no zygos-

phen. The caudal diapoi)hyses are well developed at the base ot the

serieB, and are split lengthwise at the middle and distal part of the series

by the segmentation of the vertebra. Neural spine single at posterior

extremity of neural arch.

The suprascapula is expanded anteroposteriorly, and the scapula is

rather elongate. The latter has no proscapula, while the coronoid has
one emarginatlon. The sternum has a smill fontanelle j^osieriorly

placed. There are three costal articulations and a xiphoid rod wiiii two
rlbn. Tlio latter is in close apposition to its mate, and is expanded out-

wards at tlie junction of the first hajuiapophysis.

The ilium bos no angului crittm, and the acetabulum is enti'-o. The
pubcHcunrergcat a BUbacute angle, and ih-j small pectineal process is

nearer the proximal extremity, and is turned downwards. The ischia are

ublmnBvome, and present a wide cmarginalion posteriorly, since the
proee»$u$ tuberoiut Is near the acetabulum.
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Besides the family characters, this genus is well distinguished among
American lizards by the divided frontal ; the overroofing the temporal fossa

by the postfrontal and supratemporal ; the descending process of the

parietal ; forms of the xiphoid rods, and forms of the pelvic bones.

Anniella Gray.

My observations on this genus are based on specimens from San Diego,

Cal., presented to me by my Iriend, James S. Lippincott.

The premaxillary has an elongate spine, and the palatal suture pre-

sents backwards two concavities separated by a median projection. The
nasals are distinct and rather short and wide. The frontals are dis-

tinct and rather wide. The parietal is very large everyway, is

single, and has no pineal foramen. The supraoccipital forms a

close suture with it, sending forwards a median process for internal

gomphosis, and an angle on each side of it. It is coiissified with the

exoccipital, and is expanded to accommodate the large circle of the

superior semicircular canal. The facial plate of the maxillary is large.

The prefrontal is above the eye, and is cut off from the postfrontal by an

entrant angle only. The lachrymal is small, and is below and separated

from the prefrontal. No jugal. Postfrontal crescentic, bounded by both

frontal and parietal. Postorbilal a caducous scale lying in contact with

the posterior limb of the postfrontal. Petrosal with its superior border

in close contact with the decurved lateral borders of the parietal, as in a

snake. The latter do not, however, descend to the presphenoid, but

leave a wide fissure below it which deeply notches the anterior border of

the petrosal. Supraforaminal part of petrosal produced to an acute

angle, terminating at the parietal border much in advance of the anterior

semicircular canal. Body of petrosal perforated by a large foramen just

in front of the superior part of the quadrate. No parietoquadrate arch,

but a posteroexternal angle of the parietal extending near to the proxi-

mal extremity of the quadrate. No distinct supratemporal or paroccipi-

tal. Stapes with large disk and short stout columella, with thickened

tympanic extremity. Vomers continuous anteriorly, slightly divergent

posteriorly ; excavated by a deep groove posteriorly, which terminates in a

fossa medially. The external borders of the posterior apices are turned

outwards so as to enclose partially the posterior nares below. The pala-

tines are short, the groove separating the maxillary from the vomerine

processes extending to the suture with the pterygoid, so that the maxil-

lary process only appears as the inferior face of the bone. Pterygoids

elongated anteriorly, reaching to beyond the middle of the palatine fora-

men. They extend directly back to the quadrates, being well separated

on the middle line, and abruptly notched on ihe inner side to receive the

short angular basipterygoids. They are separated from the sphenoid by

a fissure, and are grooved on the inner side posterior to the basipterygoid.

Ectopterygolds present, rather slender, enclosing rather large palatine
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foramina. No epipterj-goid. Nareal fissure overhung by the free edge

of the maxillary and palatine bones. Sphenoid and basioccipital and ex-

occipital coijssilied. Occipital condyle convex and perfectly simple.

The mandible has an open Meckelian groove, and the surangular and

articular bones are coossifled, while the angular and splenial bones are dis-

tinct. The latter extends well anteriorly. The coronoid extends a little

forwards on the exterior face of the ramus, and in both directions on the

inner face.

The hyoid apparatus is the most simple among lizards. It consists of a

continuous cartilaginous glossobasihyal rod, which is bifurcated poste-

riorly ; and a simple osseous first branchihyal, attached to each of the

branches. Other elements wanting.

Ten cervical vertebrae with compressed inferior processes of the centra

or hypapophyses. They are coossified with the centra, and are not inter-

central in position, hence it is not evident that .they are iutercentra.

No zygosphen. In the Annklla pulchra there are seventy-three rib-bear-

ing vertebrae, and two cervicals without ribs. The sacral and proximal

caudal vertebrae have diapophyses, those of the former little different from

those of the latter. The fifth vertebra witli a diapophysis supports a pair

of parallel plates coiissified with its inferior face like the chevron or

double hypapophysis of a snake. In the succeeding vertebra} similar

plates form the basis of a chevron, whose symphysis is turned rather ab-

ruptly posteriorly. The position of these chevrons is central and not

intercentral. Caudal vertebra; not segmented.

Scapular elements^and fore limb wanting. Pelvic arch represented by a

pair of slender simple bones which lie near the extremities of the last ribs,

one on each side of the vent. Tliey are slightly curved, and are well

separated in front. They are very similar to the bones wliich occupy the

same position in the Amphisbtcnido}, and are probably the iliopectineal

bones of Fiirbringer. Teeth simple, acutely conic.

The aflinitics of the Anniellidic, as indicated by the above description,

are interesting. Wlien I first, in 1804,* pointed out the cranial peculiari-

ties of ll>e genus Anniella, I created for it a distinct family, which I asso-

ciated with the Acontiidie and Anelytropsidie. Subseiiuently, in 1887,

t

I proposed for it a still more independent position, making it the type of

a special superfamily, which I called the Anguisauri ; a course which had
been already adopted by Gill a short time previously,J who proposed for

it the superfamily of the Annielloidea. The further knowledge of its

structure above recorded brings out more clearly its true position. This

is, I think, in the Annulali or Amjthisba'nia. Tlie characters which
indicate this reference arc : (1) The conliuuily of the parietal with the

petrosal and supraoccipilul elements. (2) Tiie absence of epiplerygoid.

(3) The absence of ceratohyal elements. (4) The hypopophyscs of the

• rrooeedlngi Aoadetnjr I'hiladn., imi, p. -.'no.

t Bollai. U. & Natl. Muaeum No. »2, p. 2r>, isjs?.

t SmtthsooUa Report, 18M, The l'ni|{ru<w of lioology for 1885, p. 40.
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cervical vertebraj which are continuous with the centra. (5) The par-

tially open chevron bones, which are also continuous with the centra.

(6) The sublongitudinal ileopectineal bone and absence of other pelvic

elements.

Tiiere is agreement in various subordinate features, as the single pre-

maxillary, double frontal, and single parietal ; and the absence of supra-

temporal bone ; also the fusion of the surangular and articular bones.

There are some differences to be noted. Thus, in some of the Amphisbte-

nia at least, there is apparently an orbitosphenoid bone, which is wanting

in Anniella. The pterygoid is more closely adherent to the basis cranii

in the Amphisba;nia, and there is no palatine foramen, which is present

in Anniella. The splenial is of full size in Anniella and the Meckelian

groove is open. In the Amphisbajnia the groove is closed and the splen-

ial is much reduced.

The presence of scales, the papillose tongue and the distinct tegumentary

eye fissure, with the characters above cited, define the Anniellidseas a very

distinct family of the Amphisbaenia.

Rhineura Cope.

A specimen of the R. floridana Baird from Volusia, Fla., furnishes the

characters of the skeleton.

The alveolar border of the premaxillary is very short, and supports

only one, a median tooth. The spine is divided into two portions, that

below the projecting angle of the muzzle and that above it. The former

is contracted a little by a process of the maxillary which enters from the

alveolar portion, separating it from the nostril, which is inferior in posi-

tion. It then expands a little, to form on the upper side of the muzzle a

terminal expansion twice as wide as long. The nasals are distinct, and

extend to the border of the muzzle, overrooflng the nostrils. Frontals

wide, distinct, deeply emarginate posteriorly for the parietal. Prefrontal

rather large, triangular, sending its apex posteriorly over the orbit and

reaching the parietal. Its free border and a narrow band of the parietal

form a crista temporalis, which do not unite on the middle line into a

crista sagiltalis. Parietal single, without pineal foramen, continuous lat-

erally with the petrosal and alisphenoid, and posteriorly with the supra-

occipital, from which it receives on the middle line a gomphosis. Supra •

occipital bounding foramen magnum, of which it forms a rather narrow

border. A small triangular bone at the extremity of the maxillary may
be a jugal or a lachrymal. The alisphenoid and petrosal form the inferior

part of the side walls of the brain case, and are separated from the ptery-

goids and presphenoid below them by a narrow fissure which is widest

below the petrosal. The latter sends an angle upwards and backwards be-

tween the parietal and exoccipital. The exoccipital sends a prolongation

(paroccipital ?) downwards and forwards, which gives articulation to the

quadrate, bounding the fenestra ovale above. The latter is large and is

closed by the large disk of the stapes. The quadrate has no posterior
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proximal process, and is oblique proximally, but is more nearly vertical

distally. In its posterior angle rests the club-shaped head of the robust

columella auris.

The vomer presents as its anterior extremity a process which separates

a transverse process from each maxillary, and enters a notch in the poste-

rior border of the preraaxillary. The vomers are plane in front but become

convex and separated by a fissure posteriorly, ending each in an acumi-

nate apex lying on the presphenoid. The palatine is narrow and lies along

the inner side of the ectopterygoid, consisting chiefly of its maxillary

process ; it is doubtful whether it possesses a vomerine process. Posteri-

orly it lies scale-like on the pterygoid, reaching nearly to the line of the

quadrate (PI. i. Fig. 5, b pi.). The nareal fissure is nearly closed ante-

riorly, except a foramen-like portion at the anterior extremity. The pre-

sphenoid, sphenoid and basioccipital are coossified. To these the ptery-

goid is closely appressed by the one side, while on the outer side the latter

carries the narrow splint-like ectopterygoid as far as the maxillary. No
palatine foramen. Occipital condyle simple, transverse, medially con-

cave.

Tlie mandible displays no Meckelian groove, and the splenial is small.

The small angular is only visible on the internal side of the ramus. Sur-

anguhir and articular confluent. Coronoid large, triangular, not concave

below, and overlaid at base externally by anterior extremity of surangu-

lar ; anteriorly not extended over dentary. Angle short, longer than

wide, a little inflected, simple ; its plane an angle of 45° to that of the

ramus.

The hyoid apparatus is very simple. It consists of a glossobasihyal car-

tilage which is deeply bifurcate posteriorly. At the posterior extremity

each iKJsterior limb sends a process forwards, which is about half as long

as the anterior elements, the hypohj'al. No ceratohyal nor second cerato-

branchial. A rather short and simple osseous first ceratobranchial on

each side.

The vertebral column consists of many cervico-dorsals and a relatively

small number of c^iudals. The second vertebra has a strong keel-like

hypai)oi)hy8i8. which is also strong on the third, but which diminishes

from that point so that on the sixth it is no longer perceptible. The first

rib is short and is attached to the third vertebra. Diapophyses and neu-

ral Apines very sliort. TIjo ribs do not di8i)lay a vertical process at the

head as in Lepidosternum octoategitin. I)ia|)uphyscs very short and simple

on caudal vertebne. Caudal hypapophyses commencing on the unUM'ior

fourtli of the caudal series, at first the halves widely separated. They
soon cunverge downwards, and finally loucli, but are never coossified to

form n chevron. Position on the middle of the length of the centrum.

Rib-bcnring vcrtebrte without trace of /.ygosphen.

Scnpulur arch absent. Pelvic arch represented by a single curved rod

on eiich hUIo of and anterior to the vent, which is connected with the

exlri'initicH of two rilw by Ilguiuiinl only. Tliis is the iieopeclincal bono

of FUrbringcr. No truce of postcri'tr limb.
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Teeth simple, conic ; situated on premaxillary, maxillary and dentary

bones only. Premaxillary with but one, a median tooth.

The genus Lepidosternum, as typified by the L. octostegum, differs from

Rliineura in that the nasal bones are excluded from the nareal borders

by the maxillary, and from contact with each other by the prolonged

spine of the premaxillary. In both of these points Rhineura agrees with

Ampliisbtcna. In Lepidosternum also there is a Meckelian groove, and

the angle is turned vertically downwards. In Amphisboena (fuUginosa)

there is a groove and no angle.

Plate II.

Figs. 1-3. Feylirda currorii Gray ; X 3 : from Gaboon, West Africa ;

specimen in Museum Academy Natl. Sciences, Philadelphia.

Fig. 1. Skull, three views ; 3, skeleton of pectoral region ; 3, skeleton of

sacro-pelvic region.

Fig. 4. Anniella pulchra Gray ; skull, X 3 ; from San Diego, California;

from specimen in my private collection presented by Mr. James S.

Lippincott.

Fig. 5. Rhineura floridana Baird ; skull, X 3 ; from Volusia, Fla.; from

specimen in my private collection from Mrs. A. D. Lungren.

The principal characters of the osteology of the Feyllnia and

Anniella are described in Proceeds. Academy Philadelphia, 1864, pp.

238-330 ; and the pelvic arch of the latter and of Rhineura in a paper

now in press in the American Journal of Morphology. Additional

characters of all the above forms are described in the preceding

pages.

Lettering.—Pmx., premaxillary; N.. Nasal; F., frontal; P., parietal;

So., supraoccipital ; Mx., Maxillary ; Pef., prefrontal ; L., lachrymal ; J.,

jugal; Pof,, postfrontal; Fob., postorbital ; Pofb., postfrontoorbital ; St.,

supratemporal ; Pao., paroccipital ; Eo., exoccipital ; Os., orbitosphenoid
;

Pop., postoptic ; Epg., epipterygoid ; Pe., petrosal; Q., quadrate; St.,

stapes ; V., vomer ; PL, palatine ; Pg., pterygoid ; Sep., ectopterygoid ;

8p., sphenoid ; Bo., basioccipital ; Art., articular ; Co., coronoid ; Ang.,

angular; Spl., splenial ; D., dentary.

Plate III.

Hyoid bones of Lacertilia.

Fig. 1. Sphenodon punctatum Gray ; nat. size ; from specimen pre-

sented by Sir James Hector.

3 ChamoBleon sp. ; from Cuvier ; nat. size.

3. Gecko verticHiatus Laur. ; uat. size ; from Cuvier.

4. Aristelliger prcesignis Hallow. ; nat. size. ; dissected and drawn

by Dr. E. E. Gait.
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Fig. 5. Phyllodactylus tuberculatus Wiegm ; X 2 ; dissected and drawn

by Dr. E. E. Gait.

6. Thecadactylus rapicaudus Houtt. ; X 3.

7. EuUepharis elegans Gray ; X 2 ; Dr. Gait.

8. Bublepharis variegatus Baird ; X 2.

9. Calotes cristatellus Kuhl ; nat. size.

10. PhrynocepJuilus mystaceus Pallas ; nat. size.

11. Uromastix hardwickii Gray ; nat. size ; from the Zoological Gar-

den of Philadelphia.

12. Holbrookia maculata Gir. ; x 2 ; from specimen from Otto Lerch,

San Angelo, Tex.

Plate IV.

Fig. 13. Phrynosoma coronatum Blv. ; x 3 ; Dr. Gait.

14. Sceloporus undtilatus Daud.; x 2.

15. Uta stansburiana B. & G. ; x f •

16. Sauromalus aier Dum.; nat. size.

17. Crotaphytus mslicenii B. & G. ; X 2.

18. Anolis carolinensis D. & B. ; X 2.

19. Ctenosaura teres Harl. ; nat. size (not adult).

20. Iguana tuberculata Laur. ; from Cuv.; nat. size.

21. Anguis fragilis L. ; X 4 ; from Northern Italy.

22. Dracaena guianemis Daud. ; nat. size ; from specimen from

Zoological Garden, Philadelphia.

Plate V.

Fig. 23. Oerrhonotus multiearinatus Blv.; x 2 ; Dr. Gait.

24. Ophisaurui ventralia Daud. ; X 2 ; Dr. Gait.

25. Heloderma aiispectum Cope ; nat. size ; Dr. Gait.

26. Lepidophyma flacomaculatum Dum.; three times nat. size.

27. Varanus niloticnit Linn.; nat. size; Dr. Gait.

28. Seineus officinalis Laur. ; X 2 ; from Cuvier.

29. Eumeee$ fa^ciatus L. ; X 3 ; Dr. Gait.

80. Oligotoma lattrale Say; x 2; from Hidalgo, Mexico (0. gem-

mingerii).

31. Oongylua ocellalug Forsk.; ^.

32. Egernia eunninghamU Gniy ; nat. size ; the ends of the cerato-

branubiuU are cut otT in the specimen.

Plate VI.

Fig. 88. CeUituM ttriatus Gray ; nat. size.

84. Lac4rtti ocellata Daud. ; nat. size.

85. PtammodromuM algirus Linn.; X 2.

86. ZonuruM eordylua Linn.; X 2.

87. Otrrohaurut n%groUMatu$ Iliillow. ; x 3-
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Fig. 38. Mancus macrolepis Cope; X 3.

39. Gnemidophorus tessellatus Say
; X 2.

40. Tupinambis teguexin Daud.; nat. size ; from Cuvier.

41. Xantusia riversiana Cojie
; | nat, size.

42. Anniella pulchra Gray ; X 4; from specimen from James S. Lip-

pincott.

43. Cliiroteg canaliculaius Bonn.; x 4.

44. AmpJmboina alba L. ; | nat. size.

45. Rhineura floridana Baird
; x 4.

Lettering.— Gh., glossohyal ; Bh., basiliyal ; Eh., hypoliyal ; Ch., cera-

tohyal ; GB. I, first ceratobranchial ; GB. IT, second ceratobranchial ;

E?t,., epihyal.

On Some New and Little Known Paleozoic Vertebrates.

By E. D. Gope.

{Read before the American Philosophical Society, April 1, 1892.)

It has been long known that the Catskill-Cliemung beds of Northern

Pennsylvania contain a fish bed rich in specimens. This deposit has been

traced from Warren, on the west, to Susquehanna county, inclusive, on the

east. It is now known that at the close of the Chemung epoch, as at the

close of the Devonian in Belgium and Scotland, land emergences took

place, producing more or less continued brackish and fresh-water condi-

tions. The latter received the deposits known as the Catskill in the East-

ern United States, and these alternations with Chemung beds containing

Chemung invertebrate fossils are now well established as facts of our

geological history. A recent visit to Tioga and Bradford counties, in

Pennsylvania, has recently afforded me the opportunity of inspecting

some of the localities where vertebrate fossils occur. These have been

already referred to by Prof. J. 8. Newberry in his work on the Paleozoic

fishes of North America. Guided by two geologists residing in the regions

in question—Mr. Andrew Sherwin, of Mansfield, Tioga county, and Mr.

A. T. Lilley, of Leroy, Bradford county—I had an excellent opportunity

of observing the mode of occurrence of the fossils and of obtaining speci-

mens. I wish here to express nay particular indebtedness to these gentle-

men for the aid they have rendered me.

The locality I visited, near Mansfield, is typical Catskill. The list of

species obtaiaed is not large. They are :

Bothriolepis nitidus Leidy.

Holonema rugosa Clayp.

Ganorhynchus oblongiis, sp. nov.

Osteolepis or Megalichthys, fragments.
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HolnptycMus americanus Leidy.

Holoptychius giganteus Agass.

From Chemung beds near Leroy I obtained :

Holonema rugosa Clayp.

Holonema horrida, sp. nov.

Holoptj/chiua filo$u8, sp. nov.

From another locality, probably Chemung, near Leroy :

Bothriolepia minor Newb.
Coccoiteua macromus, sp. nov.

Oiteokpis or Megalichthys, fragments.

At the last-named locality the specimens are very abundant, but mostly

dissociated, so that it is rarely that two pieces of the same fish are found

in their natural relations. The bed where they occur is in some places

carbonaceous from the abundant organic matter deposited there. Frag-

ments of the Osteolepid fish above referred to are abundant, but they are

too scattered for identification.

To the species found in Pennsylvania, I add the description of a fine

Megalichthys from the Carbonic of Kansas.

OSTRACOPHORI.

Holonema horkida, sp. nov.

This large species is represented by the nearly perfect mold of a plate

whose position may be determined by the following considerations. It

has almost exactly the form of the lateral plate of the specimen of the

nolonema rugota Clayp., to which I referred in describing the supposed

pectoral spine of that species.* From the fact that the specimen referred

to presents two median scuta, I have supposed that it is a part of the car-

apace. It is, however, true that the exposed surface of the long anterior

median plate is acuminate in front, showing that the anterior lateral

plates join anterior to it. This is not known to occur in the carapace, but

is characteristic of the plastron. That this conclusion is correct is shown
by the character of the median posterior scute of II. rugosa, shortly to be

described. This being the case, it is necessary to admit that there are

two median scuta, a character thus fur unknown in the Antiarcha, and

one wliich distinguishes the genus Ilolonuina from Hothriolepis.

On this interpretation, the scute to be described is the posterior lateral

of the left side of the plastron. It is about throc-tlflhs the si/o of that of

the Holonema rugo$it and is considerably longer than that of the Bothri-

olepit nitidns Leidy. It difTurs from both species in its superficial sculp-

ture. In the last-named species this is generally concentric to a non-cen-

tral point. In the Holonema rugo»a the sculpture radiates from a more

or less central point. In the present species the pattern is longitudinal

• ProoMdIogi U. 8. Nttl. Miiwum, U01, p. 4M.
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from end to end of the plate. The anterior part of the external border

of the plate is present in the rock mold, so that a cast of its surface was

not obtained ; but, with this exception, the cast is nearly complete. On
the middle of the plate, commencing at the anterior extremity, ihe ridges

are least interrupted. Anteriorly they are oblique or slightly imbricate,

looking outwards, and are connected at longer intervals ; near the inner

border, but little connected. Posteriorly they are more direct and are

more frequently joined by transverse connecting ridges. Near the mid-

dle of the external region the ridges so inosculate as to produce a non-

linear arrangement of round pits. On the inner side of the plate the

sculpture is finer and is longitudinally honeycombed.

MM.

Total length of plate 120

Width at middle 60

Length of anterior Internal border 90

Length of posterior internal border 47

In the roughness of its surface this species exceeds those that are

known to belong to the Antiarcha.

Chemung bed, Bradford county. Pa., A. T. Lilley.

HoLONEMA. BUOOSA Clayp.

Newberry Paleozoic Fishes of N. Amer., 1889, p. 93.
^

Pterichthys rugosus Claypole, Proceeds. Amer. Philosophical Soc, 1883,

p. 664.

Fragments of the exoskeleton of this species are common in the Che-

mung beds, and they are generally of large size, much exceeding that of

any other species of the Bothriolepididae. They are generally so much

broken as to render their location difficult. I obtained from Mr. Lilley a

number of fragments of such a plate, which, on reconstruction, proves to

belong to the posterior median dorsal plate, enough of which remains to

give a good idea of its form and sculpture. The anterior margin only is

entirely wanting.

The plate is obtusely rounded at the median line, giving an obtusely

roof-shaped form. It is relatively rather narrow anteriorly, and widens

gradually to the posterior border, where it is also flatter. The edges (lat-

eral and posterior) are rather thin, and the lateral are obscurely beveled

below, as though to overlap the lateral posterior plates. The middle line

below is openly grooved on the anterior half, while a longitudinal thick-

ening marks the middle line of the posterior fourth below. The Inferior

surface is smooth, while the superior surface is sculptured with the par-

allel grooves characteristic of the species. These grooves extend to the

lateral and posterior borders. The median ones are longitudinal and

without interruption throughout the length of the fragment. Those on

each side of the middle line diverge slightly and reach the margin, the

lateral at an acute angle as far forward as the middle of the length of the

PROC. AMER. PniLOS. SOC, XXX. 138. 2 C. PRINTED MAY 24, 1892.
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fragment. From this point forward they diverge in a direction gradually-

approaching and thus reaching a right angle with the margin. The
transverse grooves form a band which increases in width anteriorly until

it is nearly one-third the width of the plate in front. The grooves are

fine and are separated by interspaces wider than themselves. They be-

come coarser anteriorly, the interspaces measuring 1.5 mm. ; posteriorly

they measure 1 mm.
The middle line above shows some unsymmetrical low tuberosities

which do not correspond to cavities on the inferior side. The plate is

generally thin.

Measurements.
MM.

Length of fragment 233

Width of plate at front of fragment 110

Thickness of plate at front of fragment 5

Width of plate at posterior border 120

This piece, together with the pectoral limb which I have already de-

scribed, demonstrates the position of the genus to be with the Antiarcha,

and not with the Arthrodira, as has been suspected by Mr. A. S. Wood-
ward.

Chemung, Bradford county, Pa., A. T. Lilley.

BOTHRIOLEPIS MINOR Newb.

Paleozoic Fishes of North America, 1889, p. 113 ; PI. xx. Figs. 6-8.

Fragments of this species are exceedingly abundant in the Chemung
rocks in Bradford county, but generally dissociated. The examination

ol a large number of these demonstrates the correctness of the generic

references made by Prof. Newberry. The most abundant pieces are

the lateral ventral plates, the anterior median dorsal plate, and the median

occipital. The latter sometimes remains in conjunction with the plates

on either side of it.

These specimens are unaccompanied by any trace of scales or fins, thus

agreeing with other species of the genus. There is also but one median

abdominal plate, showing tliat the li. minor is not to be referred to IIolo-

nema. One of the characters of the species is seen in the fact that the sen-

sory grooves of the ineilian occii)ital plate do not extend to the smooth

articular border, but are separated from it by a band of sculpture. The
prentedlan plate i«cri)ss(.'d by a groove which presents an abru[)t loop back-

wardH at the middle. The species always remains much smaller than the

B. nilidus Lcldy (U. Uidyi Newb.).

Leroy, Bradford county, Pa., A. T. Lilley.
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DIPNOI.

Ganorhynchus oblongus, sp. nov.

Established on what is either the symphyseal element of a mandible, or

a median bone of the superior mouth-arch. It consists of an oblong trough-

shaped plate with a thickened, somewhat revolute border, which is concave

in two directions ; that is, in the direction of the concavity of the trough,

and as a concavity of its free margin. This form indicates that it occupied

an oblique position, like the elements mentioned, so that the thickened

surface should tit closely the corresponding elements of the opposite jaw.

There is no enamel covering the masticatory border, but this may have

scaled oft". There are no lateral denticles as in the Holodus of Pander.

As compared with the O. beecherii of Newberry, this bone has the length

relatively much greater as compared with the width. The width in that

species exceeds the length several times, while in the G. oblongus the

width but slightly exceeds the length. The concavity of the masticating

border is greater ; the size is very much less. As compared with the G.

wooduardii Traqu., this species is very much smaller ; there are no "na-

real " notches ; and no tubercles on the edge.

The sides of the body of the bone are nearly parallel, and the posterior

border is gently convex. Two layers are visible ; the interior one, like

the external, has a coarsely punctate surface.

HH.

Length
j^t°"^d^« ,®

*' lat border 10.5

Width / ** proximal extremity 8.5

* at masticatory extremity 13.5

From near Mansfield, Tioga county, Pa.; from the Catskill formation.

From Andrew Sherwin.

TELEOSTOMATA.

COCCOSTEUS MACROMUS, Sp. nOV.

Fragments of this species are abundant in the Chemung rocks at Leroy,

and I select as typical of it a pair ot supraclavicular and adjacent pieces,

which display its characters best. The supraclavicle has lost the condylar

articulation. Both extremities display the unsculptured surface, and the

usual groove extends obliquely across the sculptured portion at about two-

fifihs the length from one of the extremities. The sculpture consists of

obtuse tubercles with delicate radiate-grooved bases, which are usually

separated by spaces equal to their own diameters, sometimes by narrower

spaces, but never by spaces which are wider. At some points they have

a linear arrangement. This sculpture is coarser than in the 0. americamis

Newberry (see the Paleozoic Fishes of North America, by this author),

but resembles that of the G. decipiens Agass. of Scotland. From this

species the C. macromua differs in the elongate form of the supraclavicle,
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which is relatively short and wide ia the G. decipiens (see Agassiz, in the

Poissons de la Vieux Gres Rouge, and Zittel, Handbuch der Paleontologie).

MM.

Length of supraclavicle 35

Width just above condyle 16

Associated and in contact with these pieces are two acuminate oval

bones which may be opercula. Each is pierced by a groove. They dis-

play the inferior side, which is smooth.

MEaA.LICHTHYS MACROPOMUS, Sp. nOV.

Established on the greater part of an individual from the Carbonic system

of Kansas. With the exception of a short interval just behind the head,

the specimen is complete as to its length ; the pectoral and ventral fins are

damaged, and the extremity of the anal is broken off. The scales of one

side of the body only are visible in the present state of the specimen, and

a good many of those of the abdominal region are lost.

The general characters may be enumerated as follows : The form is

slender. The scales are large and rhombic, with rounded extremities.

The supratemporal (cheek) bones and opercula are very large, and are

much extended posteriorly. Tlie enamel is present on the superior aspect

of the skull in small and irregular patches only, but it covers the rest of

the external surfaces. It is everywhere closely and minutely impressed-

punctate. The bones of the skull are thin and light.

The elements of the skull are distinguishable for the most part, the

sutures being obliterated on the nasal region. The pterotlcs (squamosals

Traquair) are longer than the poslfrontala, and the parietals are longer

than the frontals. The supratemporals (cheek-bones Traqu.) are very

large, extending posterior to the posterior border of the parietals. The
intercalaria are large (supratemporals Traqu.). The opercula are very

large, and in this specimen they are shoved upwards so as to overlap at

the median line. Their length enters the to'^al length of the skull, three

and a half times, and is a little greater than that of the parietal bones.

Their superior margin is leveled off" from a low longitudinal thickening,

from which some low wrinkles radiate downwards. Enamel is present on the

superior surface of the skull, on the border of the frontal bone posterior to

the orbit, and on the anterior part of the postfrontal bone. There are

grains of enamel scattered on the parietals. On the supratemporals there

are closely placed concentric interrupted lines on the superior part, and

irregular patches of larger size on the inferior part. Tiiere are large

patches of enamel on the opercula. The superior bones of the skull are

everywhere roughened with minute tuberosities, which fuse into trans-

verse ridges on each side of the sagittal suture. The maxillary bones are

rlisplayed partly on the superior, purlly on the Inferior faces of the speci-

men. They are rather slender, and their disliil cxtretnities are broken off.

There It a tbort pyriform symphyseal, entirely enclosed by the mandib-
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ular rami, and a median gular bone which joins the gulars with a con-

cave suture. The gulars are large, and measure three times as long as

wide at the middle. They are cut off obliquely on the inner side poste-

riorly, by the chevron-shaped arrangement of the pectoral scales. Several

large external gulars. The posterior extremities of the mandibles are

broken so that their proportions cannot be exactly ascertained, but the

length preserved is six times the width opposite the anterior gular. The
surface of their inferior portions is marked by coarse impressed punctures

besides the usual minute ones. The former are not present on any other

part of the fish.

The scales are large ; between the bases of the pectoral and ventral fins

can be counted about twenty-one rows, and between the ventral and the

first dorsal immediately above, eight rows. The first dorsal fin is above

the ventral, and the second dorsal above the anal. There are two large

scales on each side which embrace the base of the first ray of the first

dorsal and anal ; the other fins are too imperfect at the base for description.

The caudal fin is shortly heterocercal, and there are six broad fulcral scales

protecting the side of its inferior border. In all the fins the rays are seg-

mented. A half dozen rays near the border are coarse, but the remain-

ing rays are finer. In all the fins the coarse rays are distally subdivided.

Measurements.
MM.

Total length of specimen (20 mm. intercalated behind head) 950

Length to anterior border of orbits 45

Length to posterior border of parietals 143

Length to posterior border of operculum 230

Length to anterior base first dorsal fin 620

Width between orbits 33

Width of parietals
-f-

postfrontals anteriorly 38

Width of parietals and pterotics posteriorly 75

Length of symphyseal bone 15

Length of anterior gular 13

Length of gular 120

Length of first dorsal fin 110

Length of caudal from inferior base to superior free apex.. . . 135

Depth of body at first dorsal 85

Depth of body at second dorsal 50

This species is not nearly allied to the species from the Permian of

Texas, the M. nitidua Cope, which is smaller and more robust in form. It

has its scales and ganoine, generally, perfectly smooth, and there are but

fourteen rows of scales between the pectoral and ventral fins. From the

European species with punctate ganoine it differs in the longer gular

bones and more elongate head, so far, at least, as concerns the M. Mbbertii

and 3t. latkcps. In M. pygmceus the scales are described as coarsely

punctate by A. S. Woodward. Its dimensions are about equal to those
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of the M. Iiibberiii. The crescentic ganoine scales of the muzzle of that

species and the M. nitidus are absent from the M. niacropoma.

I owe the opportunity of examining the beautiful specimen which is

described above to my friend, Mr. R. D. Lacoe, of Pittston, Pa., whose

collection of Paleozoic fossils is so valuable, and has been of such utility

to students of the subject.

(?) HOLOPTYCHIUS FlliOSUS, Sp. nov.

Represented by a large scale which has a peculiar and characteristic

sculpture. But a small part, if any, of the proximal border is smooth.

There is an area of coarse tubercles whose centre marks the proximal

lourth of the long diameter, and whose vertical diameter somewhat ex-

ceeds the longitudinal. From this area there radiate in all directions to

the circumference, ridges, of which the proximal are very coarse, but

which become finer to the posterior side of the central area. The longer

and finer ridges divide dichotomously at various points as they approach

the border, the division being most conspicuous in two lines above and

two below the longitudinal middle line. The ridges are quite flue and

are separated by spaces rather wider than their diameter, except proximal

to the area, where the reverse is the case.

This species is represented by a mold from which a cast has been

made. The distal border is evidently thin, and has been more or less

broken, so that its outline is not certainly known. Tlie following longi-

tudinal measurement may, therefore, require revision at some future lime.

MM.

Diameters of scale P°°«'^"*^'°*'
(-^"^

{ vertical (55

Diameters of tubercular area I
l^^^S'lU'^nal 10

( vertical 15

Width proximal to area 9

Five diatal radii in 5

It will be observed that this is the equal in dimensions of the lafgest

species of Holoptychlus known. Its sculplurC serves to connect the

•pecies of the II. nobiluisimus type with those of the group Glyplolepis.

The apparent absence of proximal smootli border may be due to accident,

as tlie border is not complete ; but it is, in any case, narrower tlian in tlie

known species.

From the Chemung beds of Leroy, Bradford county, A. T. Lilley, I

have, like Prof, Newberry, obtained the JI. am«ricanua Leldy, and the

II. giganteus Agass., from the Culsklll beds of Bradford county, Pa.,

througli Mr. Andrew Ulierwin, to whom I am under many obligations.
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Explanation op Plates.

Plate VII.

Fig. 1. Ilolonema horrida Cope ; lateral ventral plate ; two-thirds natural

size.

Fig. 2. Holonema rugosa Claypole ; lateral ventral plate ; one-half natural

size.

Fig. 3. Eoloptychius filosua Cope ; scale ; two- thirds natural size.

Plate VIII.

Megalichthys macropomus Cope ; skull from above ; about three-fourths

natural size ; from {he collection of R. D. Lacoe.

Ci'v// and Military PJwtogrammetry.

By R. Meade Bache.

(^Read before the American Philosophical Society, May 6, i8g2.')

Photogrammetry is recognized as a legitimate mode of survey-

ing. It is, in fact, if practiced with due regard to the limitations

involved through spherical aberration from object-glasses of too

wide aperture, a mode of surveying of considerable accuracy,

although not for a moment to be compared to other perfected

modes of the present day. It can never rival these in their sphere,

which is the sphere of extreme precision, but at the same time it

must be admitted that, within its own, it is capable of doing good

service.

The diagram on the blackboard has been made as simple as

possible, to illustrate the mode of obtaining a single vertical and a

single horizontal determination. It is evident, however, that the

sectors of horizon and intervening landscape belonging to each

picture, assumed to have been taken from the respective stations,

A and B, might be filled with objects. Many of these, from the

fact of their having been visible from both stations, would be

determinable by this method of cartography.

AB is a base to serve for the determination of some of the details

of a survey. The optical axis of the camera being set at each sta-

tion respectively upon a prominent, distant object, say a lone tree,

the angle at each station between the base and that object is taken.
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The rays of light eA and cB, respectively, proceed from a steeple

to the photographic points of view A and B. The intersection of

these rays at 6" gives, according to the scale of the plotted base, the

horizontal position by scale of the steeple with reference to those

points of view.

In deference to a misunderstanding of which I heard lately, as

to the relations of the horizons to each other, as represented in this

diagram, I shall endeavor to preclude it now by calling attention

to the fact that the horizons are here laid down as to direction, but

in order to secure the utmost simplicity in the diagram, not as to

their possibility of lateral extension. Objects, for instance, in the

middle distance of the steeple, as seen in elevation on horizon A,

from station A, would, at station B, fall to the left of the steeple,

as seen in elevation on horizon B. Conversely, objects in the gen-

eral direction, and in the background of the steeple, as seen in the

elevation on horizon A, from station A, would fall to the right of

the steeple, as seen in elevation on horizon B, from station B.

The chief method of photogrammetry in use at the present time

is illustrated by this diagram, and is based on very simple princi-

ples. The angles and distances obtained in ordinary surveying are

merely natural or artificial selections. They are merely arbitrary

subdivisions of space, convenient selections from an infinite num-

ber of similar elements. But it is also true that, the relations of a

few of those elements being judiciously selected and determined,

all others secondarily deduced fall into harmony with them. The

photographic camera, however, as compared with other surveying

instruments, does not lend itself at first to selection, but giving all

visible nature from various points of view, enables the employer of

it finally to make his selection from the resulting pictures, as if from

nature itself.

From all points of view, then, angles and distances exist in

nature, and although they apparently change, as the observer

changes place, the correspondences among them, as seen from all

points of view, are perfect. Hence, if we delegate to the photo-

graphic camera the duty of making a permanent record of nature,

as seen from two or more points of view, the intersection of the

rays of light, reaching those points of view respectively from the

same objects, as pictured in photographs properly placed, will, by

their intersection on paper to become a map, give the positions of
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those objects relatively, as plotted, to the points of vie<v and to one

another.

Occupying with a photographic camera the points formed by the

termini of a base line on the surface of the earth, having on its

photographic plate imaginary vertical and horizontal lines, suscep-

tible of being developed into real ones, the intersection of these

lines corresponding with the centre of the prospective picture (the

former enabling the operator to set the camera accurately to any

horizontal direction, the latter giving, when the camera is leveled,

the horizon for each picture), the camera is fixed in turn at the two

stations upon some distant determinate object by its line of sight,

its position being otherwise so adjusted that the objects to be de-

termined in the landscape, within a given sector of the horizon,

shall appear on the picture as taken from each of the two stations.

The azimuth of the base line, and of the lines of sight from it,

being determined by the theodolite, field transit, or compass, the

survey for a particular sector of the horizon at the two stations

lacks but one factor to make it complete, as soon as the pictures

shall have been taken by the camera. The camera has given, by

its occupation of the two stations at the ends of the base line of

assumed length, only one portion of the data necessary to consti-

tuting a survey, namely, the angles subtended in nature by the vari-

ous objects which come within the scope of both resulting pictures.

A very simple addition, however, suffices to make the survey com-

pkte. To secure that, to introduce the element of scale, it is

necessary to know the length of the base line. The scale to which

the base line is plotted on paper becomes, then, through the

acquisition of knowledge of the length of the base on the ground,

the scale of the whole resultant map; which, it should be inciden-

tally noted, must range by scale no further from each station than

to a distance where rays of light to the two stations give good

graphical intersection, the extent of the range by scale being con-

ditioned upon the length of the rays by scale relatively to the

length of the base line by scale.

Not only do rays proceeding from the same object, as introduced

on two pictures properly placed, give by their intersection the hori-

zontal position by scale of the object with reference to the base,

but the angle subtended on any pictorial horizon by two objects, as

seen from the properly plotted point of view of that horizon, repre-

PKOC. AMER. PHILOS. 800. XXX. 138. 2 D. PRINTED MAY 37, 1892.
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sents on a map the actual visual angle as seen from that point of

view in nature. In fact, the latter truth is that which is in nature

the fundamental one in this connection. It is axiomatic that the

visual angles in nature between all objects whatsoever, as projected

on a given sector of the horizon, as seen by the eye of the

observer, or that of the camera, from a given point of view, are

the true angles between those objects, and that their sides, con-

verged at the point of view, represent the true directions of the

rays from those objects, corresponding with a base in nature with

reference to which their angles are either directly or indirectly, in

this case indirectly, known. Therefore it is because, in a sing/e

picture, the angles between different objects, in fact between all

objects there, at the distance of the focal length of the camera, as

seen in the picture from its plotted point of view, are the same as

in nature from its point of view, that the intersection of rays from

the same object, as seen on different pictures, placed in position

corresponding with the way in which the landscape was photo-

graphed from nature, must represent by scale the horizontal posi-

tion of the object as it stands in nature. That is to say, if what

we see from one point of view in nature is true by angle, and also

by angle true, although different, as seen from another point of

view in nature, then the intersection of the individual rays, by

means of which we have seen the objects in their angular positions

with reference to each other, must represent their true horizontal

f>ositions with reference to the base which we have traversed

between our respective points of view. And if this holds good

with respect to nature, it must hold good with respect to corre-

sponding pictures of nature, placed horizontally with relation to

each other as nature had presented itself from those individual

points of view from which the pictures were taken. The result,

expressed as a surveyor would state the case, depends upon the fact

that, if a point lies somewhere on a line, and also somewhere on a

line intersecting the other, then the point will be at the intersec-

tion of the two lines. In this case the two lines are simply the

visual rays, shown in the respective pictures, in the positions and

with the angular effects as seen in nature, intersecting each other

on their passage to the respective points of view.

In practice, a round of pictures, each taking in a certain sector

of the horizon and intervening landscape, and slightly overlapping

one another, is made to cover the tract of which it is contemplated
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to execute a survey, and the area comprised by them is pictorially

duplicated from one or more stations. It is always desirable that

the same objects shall be seen, if good intersection of rays can be

secured from the different pictures, from three stations instead of

two, because an error in one of the azimuths at the end of a single

base, which of course gives only two lines for an intersection of

rays, would vitiate a whole survey, whereas, with two bases, involv-

ing three points of view, and the intersection of three rays, accu-

racy throughout a survey receives a crucial test. The adoption of

this plan, which is like that employed in ordinary triangulation, is

also desirable on account of its securing accuracy of plotted re-

sults ; because graphical differences in the positions, as given by

the intersection of only two lines, are virtually eliminated by

obtaining for intersections the mean positions as derived from three

lines.

The survey, so far as the instrumental part of it is concerned,

being complete, it only remains that the plotting of it shall be

done. The base line being laid down to scale on paper, lines are

drawn from its termini, at the angles with it represented by the

azimuths of the lines of sight as determined there on the ground.

On this representation on paper of the lines of sight, at the respec-

tive plotted stations, are placed, at right angles, printed on thin

paper, the photographs taken at the two stations, in such manner

that the individual plotted line of sight shall point on the photo-

graph upon the representation of the object upon which the real

line of sight was directed in nature, after that representation shall

have been vertically projected on the horizon line of the photo-

graph, and that the horizon line of the photograph shall be distant

from the individual plotted station by the focal length of the par-

ticular camera that was used in taking the pictures. The eye then,

placed in position over a plotted station, and looking at a photo-

graph corresponding to the view taken from that station, sees, as

already demonstrated, that view under precisely the same angular

effect as the view is presented by nature on the ground. Conse-

quently, as angles formed by rays of light with the base line are

given truly in nature, are also given truly by the camera, and are

now given truly as plotted on paper to become a map, the intersec-

tion on that paper of these rays, as proceeding from the pictorial

representation of the objects from which they are derived in nature,

after their pictorial source has been vertically projected on the hori-
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zon line of the photographs, will be the positions of the objects on

the map, with due relation by scale and angles to the stations of

the base line and to one another. The contemplated map will, in

a word, be susceptible of being drawn throughout to scale. It is

clear that a great number of objects may be thus plotted from two

stations representing the ends of a base line, and that if we know
the length and azimuth of a base line, and the azimuths of the

lines of sight from its termini, the elements of scale and orienta-

tion will inhere in all the resulting work that goes to form a map.

Used for the function described, the photographic camera is there-

fore very aptly caUed the camera-theodolite.

Adopting the same diagram to illustrate the mode of determining

height by the camera-theodolite, we see the steeple, as observed

upon from the point of view A, having the ray eA coming from

the photographic position of the steeple as projected on the hori-

zon line of the photograph taken from A. Draw from the point e

the height of the steeple, as derived from the photograph taken

from A, perpendicularly to the ray eA, and draw also the hypothe-

nuse Ac^. Any one intuitively perceives that the pictorial height

of the steeple being e^f at e, at the end of the focal length of the

camera, its height at S, the horizontal position by scale of the

steeple, must be S/, and that that by scale is the true height. The

length of the line S/ may therefore be obtained numerically by

applying to it the scale of the base, which may be the scale of a

whole map. With a greater degree of precision the same result

may be reached by computation, because S/= AS -j-; -r being

the tangent of the vertical angle d A e, and AS the distance from

the point of view A to the steeple S.

Of course the height of any natural as well as of any artificial

object above the plane of the horizon may be ascertained by simi-

lar means. A steeple was chosen to illustrate both horizontal and

vertical methods of determination, because it affords points that

are so conspicuous as compared with those of many other objects

that offer themselves to the sight in most surveys.

Surveys from this kind of photogrammetry may be plotted to

any scale, within rea.sonable limits of size, by adopting for the base

line of the survey the scale desired. In all cases, however, the

photograpiiic pictures must, in order to enable them to present cor-

rect angles for the map, be placed in the manner already pre-
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scribed, on the respective horizons as plotted on the paper to

become a map.

Balloon photogrammetry has been practiced to some extent ever

since the invention of the photographic dry plate. This method,

however, has belonged rather to the sphere of reconnoissance than

to that of surveying. When some prominent objects appear on the

landscape, whose geographical relations to one another are known,

the balloon photographic product may be of considerable value, if

too large a circle has not been included by the camera ; and this

method indicated, if the desirable conditions are strictly fulfilled,

may be utilized to advantage if the resulting map is not required to

be of rigid accuracy. When, however, such objects are very remote

from one another, even when their geographical positions are

known, the spherical aberration resulting from employing a large

aperture of object-glass makes a product which cannot be regarded

as of high value, one which cannot properly be dignified with the

name of survey in the restricted sense of the term, and to which

we should prefer to apply the name of reconnoissance. Without

adjusted height for the camera, without near objects of known

geographical relations to one another, to obtain orientation for the

results, without precise regulation of the angular aperture of the

object-glass of the camera, nothing can be produced by balloon

photographic process that, in the restricted sense noted, merits the

name of survey.

It is on account of my perception of this low estate of balloon

photogrammetry that my attention is especially drawn to devising

a method of applying the art upon true principles. By my method

the balloon must be captive, not free, and being captive it may be

made quite small, easily managed, and inexpensive, thus rendering

its employment practicable for ordinary use, especially as, accord-

ing to the plan sometimes adopted in the case of the military cap-

tive balloon (to the consideration of which we shall presently

come), the gas requisite for inflating the balloon can readily be

carried under high pressure in metallic cylinders.

The traverse line of land surveying is merely a zigzag course,

consisting of stations, the angle between each successive three of

which, and distance between each successive two, is measured.

From these stations details of the terrene are generally procured.
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To enable a traverse line to form a portion of a general survey,

there must be means adopted to place at least its initial and termi-

nal points in relation to that survey, whereby all intermediate

points fall into due relation with it.

This premised, I will now describe how my plan for introducing

precision into balloon photogrammetry could be applied in various

useful ways for delineations of portions of the earth's surface.

The appliances needed for carrying out the plan are a small

spherical balloon capable of supporting a light photographic appa-

ratus, swung in gimbals, and protected from injury in descent by a

thin encircling cylinder of metal or of wood. A zone of cord

would pass horizontally around the balloon, to which would be

attached four equidistant guys of the size of codfish lines. A
broad colored stripe would pass vertically around the balloon.

From below the balloon would depend reophores enclosed in a

graduated cord, the graduation serving the purpose of adjusting

the balloon to any given height above the earth. The reophores
'

would be electro-magnetically connected with the shutter of the

camera, actuated from the ground by a small, but strong, galvanic

battery.

The balloon, being inflated, would be compelled, by means of

the four equatorially fastened guys, to assume a position regulated

as to height by the graduated cord. This height will have been

previously determined upon with reference to the scale of the map
that may be desired, the focus of the camera having also been ad-

justed with reference to the contemplated height of the instrument

above the earth. The position of the balloon would be over the

middle of a given link of a traverse line, the orientation of the

camera being secured by causing the vertical stripe on the balloon

to range along the given link of the traverse line. Two disks,

made of hoops covered with white cotton cloth, one of which

should be larger than the other, would give on the photograph,

points representing the termini of the link corresponding to those

on the ground, and the direction in wliich the link, as a portion of

the traverse line, is lying.

A very low grade of accuracy could be obtained by the balloon

photogrammetrical process by the method of omitting all angular

and linear measurements on the ground, and letting the balloon

camera, placed in a generalized position with reference to the paits

of a traverse line, accomplish the whole work of determining the
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angles and directions of the parts of the line successively submitted

to its operation, as well as of delineating what it must perforce in-

clude by the photographic process in the representation of the

details of the subjacent terrene. In this method the end link of a

given section of the line would have to be duplicated in the

advancing survey of the line, so that the relations with one another

of all parts of the line should be maintained. If, additionally, the

azimuth of one of the links of the line were obtained, it would

communicate azimuth to all the other links. But this method can,

at best, be recommended for nothing beyond the requirements of

reconnoissance.

The photographing of a link of a traverse line in the precise

manner first described involves, of course, the necessity that the

balloon and each of the two stations representing the link over the

middle of which it is floating, should be intervisible. A similar

condition, as between the two stations as viewed on the ground, is

indispensable. It is evident, however, that if there are trees or

other obstructions on the ground, the stations might be intervisible

below, and yet that each might not be intervisible with the balloon.

Consequently, as not only these conditions but the condition of

ample space for the management of the guys must be fulfilled, pre-

cise operations with the balloon imply the existence of open

ground, or ground substantially free from obstructions to sight.

In proportion as the balloon is allowed to attain a greater and

greater height, so as to include more and more of the earth's sur-

face, the scale of the resultant map would become smaller and

smaller, and the apparatus more and more unmanageable, because

at a great height the guys cannot be maintained at the angles

requisite to control its exact position. Therefore, it will in practice

probably be found that heights of from three hundred and fifty

to five hundred feet will be those most convenient for surveying by

this method.

One gain made by elevation is more than counterbalanced by the

loss of the clearness of delineation that belongs to a large scale.

It is evident that, at moderate heights, the photographic projection

of an abrupt rise of ground or other object, as, for instance, a

house, on the plane of the photograph is at a greater distance by

scale from the vertical passing through the balloon than it should

be as related to nature, but that, as the height of the balloon above

the earth increases, this error proportionately decreases. There-
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fore, for the moderate elevation that must be adopted for the bal-

loon in order to manage it, we must, with broken surface, accept

greater error in delineation than would attach to the same surface

if greater elevation of the balloon were permissible. But we should

be reconciled to this fact from the consideration that, even were it

possible to manage the balloon at the height which would virtually

eliminate the error of projection mentioned, the scale of the re-

sulting map would be so small as to approach in character the

results of a reconnoissance. Another circumstance should recon-

cile us to the insuperable fact mentioned, and that is that there are

thousands of square miles in our country where, from the very fact

that the surface is essenfally level, the optical difficulty attaching

to moderate elevation for the balloon would not exist.

Such a survey, by balloon photogrammetry, as that described

could be very easily plotted by final process of photographic print-

ing. In consequence of the fact that the balloon would be kept at

a fixed height throughout a given survey, the scale of the links of

the traverse line would be established through the photographic

presentment of the length of those links. The scale of those links

may also be fixed by the measurement of them on the ground. So

the photographic scale and the other scale may be made the same,

and therefore they would be made the same. The traverse line

having finally been laid down on helios paper, before the paper is

sensitized, the paper would then be sensitized, and the photographic

plates representing the links of the traverse line would be simul-

taneously adjusted upon it along the traverse line as plotted, one

scale, as derived from adjusting the balloon at a certain height, and

the other scale, virtually the same, as derived from linear measure-

ment along the ground, being made to accommodate themselves

graphically to each other, thus eliminating error in the resultant

map. This resultant map, if the picture of a plane surface, would

have but one defect, that of exhibiting minute triangles of blank

space where the photographic plates, cut off so as to fit along the

links of the plotted traverse line, would necessarily not fill out

entirely the delineation of the ground at those points, although

otherwise perfecting it elsewhere, from the fact that they would

form with one another a continuous series.

The captive balloon, if used only on days fit for ordinary field

work, would occupy a position of almost stable equilibrium, if its

power of flotation were sufficient, not only to support the photo-
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graphic apparatus, but to strain upward upon the controlling guys,

because the attachment of the guys would be made to the equator

of the balloon, and the weight of the dependent apparatus would

be close to its periphery, and therefore to the centre of the spheri-

cal figure of the balloon. In addition, for the purpose of increas-

ing the stability of the balloon at the critical moment of taking

a photograph, the operator would steady it with a gentle draught

upon the dependent cord containing the reophores, at the precise

point of time when he makes the electrical contact with the shutter

of the camera.

I here conclude the description of that one of my proposed ad-

ditions to the art of photogrammetry which relates to precision of

results obtainable from it for a continuous line of survey, and in-

vite your attention for a moment to a method I suggest of using a

similar captive balloon in a manner which would be useful in mili-

tary operations. It need hardly be said that, whether captive or

not, balloons have heretofore been used at great disadvantage in

military operations, unless we except the use made of them for

escape, with indirect reference to those operations during the recent

siege of Paris. If the free aeronautic balloon passes over the

enemy at such a distance as to make useful what can be observed

from it, the glimpse is but transient, while its nearness and immense

volume place it in great danger. If, on the other hand, a captive

aeronautic balloon be used for military observation, it must ascend

far from the enemy, to a height which measurably neutralizes the

accuracy of the information sought.

The use for military purposes of a modification of the small

spherical captive balloon which I have described would be con-

ditioned solely upon the circumstance that the wind should be blow-

ing towards the enemy's lines. The only change in it from the one

described, that would be entailed by its new purpose, would be

that it should be mounted with a simple network similar to that

which is used on the kite, and to which the string for flying it,

fastened similarly to the way in which it is fixed on the kite, should

be attached. This string, with which the balloon would be flown

like a tailless kite, would contain ordinary filigree reophores,

through whose instrumentality the photographic shutter of the

camera would be controlled by the operator. Lying several hun-

dred yards away, or even a mile or two, if desirable, outside of an

FROC. AMBB. FHILOS. SOC. XXX. 138. 2 £. PRINTED MAY 27, 1892.



Cope.] 240 [May 6,

enemy's lines of circumvallation, or line of battle, with the wind

blowing in his direction, the balloon could be sent up with ballast

proportioned to the general elevation intended for its soaring over

his position. I have said " general elevation," because change of

volume in the balloon, in accordance with the change of tempera-

ture, or increased weight on it, from an accession of moisture, pre-

clude the possibility of calculating upon obtaining precise prede-

termined elevation for the balloon. The weight of the string for

the length to be paid out to the contemplated distance would of

course enter into the amount of ballast needed to secure an

approximately special elevation at a special distance. The distance

to the enemy's position being known, and the vertical angle being

taken to the balloon from its point of departure, when it is approxi-

mately delivered at its destination, the exact remaining length of

string, with allowance for sagging, necessary to pay out so as to

cause the balloon fairly to dominate the enemy's military works or

line of battle, would at once be known by a simple computation,

or could be taken from a table of angles and distances. This

operation being completely performed at several points along the

opposing military lines, a series of pictures, at varying distances

from front to rear, and from right to left of the enemy's position

could be secured by means of the electro-magnetic attachment to

the shutters of the photographic cameras, each individual one of

which could take a number of pictures without replenishment of

plates. It is evident that such a use of the balloon and the photo-

graphic camera would have proved greatly advantageous to either

side in such modern sieges as those of Sebastopol, Richmond, and

Paris.

On the Skull of the Dino$aurian Lalapt incratsatuB Cops.

By E. D. Cope.

{Read before ike Ameriean Philotophical Society, May 6, 1892.)

The characterfl of the skull hi the ciirnivorous Dinoaaurla are only par-

tially kuown, so tlio pruscnt opportunity is improved to add to our knowl-
edge a conHidcTHble number of points, if nol to cxhauHt tlio Huhjcct. I

have lt'm|)orarily in my possession two incomplete crania of tlic Lieltipa

infriittutu*. from tlio (^aramie formation of the Hod Dei-r rivcsr, in the

DoDiiniun of Canada, which have been submitted to me by tlieUeulogical
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Survey of the country for determination and description. I express here

my thanks to the honorable Director of the Survey, Dr. A. 11. C. Selvvyn,

for the opportunity of examining these important specimens.

The first specimen consists of the skull, from the orbits to the muzzle

inclusive, willi the two dentary bones with teeth adhering to the inferior

surface. The second specimen includes most of the parts absent from the

first. The muzzle and orbital region are wanting, but the parietal and

occipital regions are present, with the basis cranii and palate ;
parts of the

quadrate bones and both mandibular rami nearly complete with teeth.

The bones of the skull are dense and light, and some of them are pneu-

matic. The sutures separating the premaxillary, maxillary and nasal

bones are not distinguishable in the specimen, and both are considerably

injured. There is a large subround preorbital foramen whose centre is a

little nearer the superior plane of the skull than the alveolar border. It

is separated from the orbit by a narrow isthmus. The frontal bone is

very narrow between the orbits. The prefrontal forms a vertical convex

crest on each side, as represented by Marsh to exist in the Megalosaurus

nancornia. The orbits are longitudinally widely parallelogrammic, and

are of enormous size, equaling in long diameter the length of the muzzle

in front of them. The postfrontal and postorbital elements appear to be

fused, and form an L-shaped bone, whose horizontal limb is supraorbital,

extending forwards over the orbit anterior to its middle, and terminating

in an acute apex. The other limb is vertical and postorbital, extending to

the jugal bone. A small piece on the inner side of the postfrontoorbital

at its posterior angle on the superior face of the skull is of uncertain deter-

mination. The maxillary diminishes rapidly in depth below the orbit and

terminates a little posterior to it. Tlte jugal overlaps it above, and prob-

ably terminated at about the posterior third of the orbit, but the suture is

not clear at this point. The frontal is supported below by two vertical

elements posterior to the middle of the orbit. These closely resemble the

corresponding pieces in Sphenodon, and are the postoptic* and epiptery-

goid respectively. They are preceded by a vertical compressed element

which corresponds with the orbitosphenoid of Sphenodon, but it is not

perforate, and the optic foramen is posterior to it. It is elongate antero-

posteriorly, and its anterior extremity is concealed anterior to the orbit.

The posloptic is strongly concave at its anterior margin, and the inferior

part of this border is produced anteriorly. The epipterygoid, on the

other hand, is openly concave posteriorly, its inferior portion being di-

rected posteriorly and enclosing a large foramen with the postoptic. The

external face of the maxillary bones is rugose with fine ridges, and rather

numerous foramina. The jugal extends well posteriorly, and increases in

depth, but its posterior extremity is broken from the specimen.

The mandibular rami are compressed, and the symphysis is oblique and

ligamentous. The dentary bone is followed posteriorly above by a deep

surangular, with rounded superior border, whose superior outline, though

* For tlie definition of this element, see Proc. Amer. Philos. Soc., 1892.
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convex, rises but little above tlie level of the dentary. The dentary is

produced below it. On the inner side is seen a large splenial foramen,

from which extends anteriorly a narrow strip, the splenial. The other

borders of the foramen are formed by a large laniiniform bone, the oper-

cular of Cuvier, which extends to the superior border of the ramus, cut-

ting oflF the dentary posteriorly. It is apparently homologous with the

inferior anterior part of the coronoid. For the remaining parts of the

mandibular ramus see the description ot the second specimen. The exter-

nal face of the dentary is roughened and presents foramina which are

most numerous anteriorly, where they are connected by shallow grooves,

like the rims between the holes of small Mammalia. Opposite each tooth

is one or two shallow vertical grooves.

The teeth have the usual Megalosaurian form and have long roots sunk

in very deep alveoli. There are eleven present in the maxillary bone, of

which the terminal ones are rapidly reduced in dimensions. Fourteen

teeth in the dentary bone which diminish in size at the posterior end of

the series. The premaxillary teeth are lost, but none of those in the an-

terior part of the dentary bone have the incisor-like character of those of

the genus Amblypodon of Leidy. The first tooth of the dentary is smaller

than the second, and both have more convex external faces than the teeth

which succeed them.

Measuretnents of Skull No. 1.

HM.

Total length of specimen 600

Length (axial) to front border of preorbital foramen 140

Length to anterior border of orbit 215

Length to posterior border of orbit 5583

Verl ical diameter of orbit 130

Vertical diameter of skull at middle of orbit 180

Width of front at middle of orbit 80

Depth of dentary at posterior end of symphysis 90

Depth of dentary at end of dental series 127

Lengtli of dental series 320

Length of dentary bone above 3i)0

Length of sixth tooth above alveolus 57

Width of sixth tooth at alveolus , 22

•

In the second skull the only part of the superior portion remaining is the

bruin case, niul this is distorted by pressure which has forced it to the left

side of the niiddle line. Tlie postorbital region and the arches are gone.

The occipital appears to be continuous and subhorizontal and is obtusely

angulalc niedially above. Tlie basioccipital is vertical as in the crocodiles

proper, and the brain case Is closed In front of the petrosal in much the

same way, with thin osHiflcationH. Th(> foramen magnum is small, as is

also the IranBveracly oval occipital condyle, which looks dirc(;lly posteri-

orly, and not downwards. On each side of the basloccipitul are two largo
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foramina, one above the other, the inferior issuing in a deep groove or

fossa. They are bounded externally by a broad vertical ala. Anterior to

this ala are two other large foramina, one above the other, both issuing

from fossae. One or both of these is the trigeminal. The middle line of

the brain case is keeled below, except near and at the anterior extremity,

where it is flat and is perforated by a transverse foramen. This is possibly

a piluitarj' foramen, which thus penetrates the palatal roof as in the Opis-

thocoelus Dinosauria as stated by Marsh.

The rami of the mandible are pressed obliquely against the inferior

aspect of the skull, but are separated far enough to permit the palato-

pterygoid elements to be seen. These form a rather narrow, flattened rod

on each side the middle line, which extend to the robust basipterygoid

processes, which look downwards. Each pterygoid then turns abruptly

outwards with its edge downwards towards the quadrate, but the speci-

men does not permit me to discover whether it readies that element or

not. It sends a robust process to the inner side of the basipterygoid, thus

extensively embracing it. The anterior part of the palate is invisible.

The relations of the dentary and surangular bones are the same as

in the specimen No. 1. This specimen shows that the angular and articu-

lar are distinct elements. The angular is an elongate element, which is

extensively exposed anteriorly on the internal face of the ramus, and then

passes to the external face, terminating in an acuminate lamina below the

articular colylus, but not reaching the angle. The articular is only de-

veloped anteriorly on the internal border of the ramus, where it extends

well forwards, extensively overlapping the angular. The surangular

extends posteriorly to the borders of the articular cotjius, and spreads

out below the articular as though it would enter into the composition of

the angle of the jaw, which it does not. It is perforated by a round fora-

men near its interior border, and its inferior face is separated from the

external face by a prominent longitudinal down-looking angle. The artic-

ular cotylus is transverse and is not bifossate. Tlie quadrate contracts

immediately above its condyle and is then broken oflf in the specimen, but

it probably has a rather slender shaft.

There is a large foramen in the internal wall of the ramus which is

bounded below by the articular.

A singular bone occurs in both skulls whose position I cannot deter-

mine. It is a slender, strongly curved cylindric cone, which rises from

the posterior palatal region and turns upwards, outwards and then back-

wards and a little downwards, with a compressed acute apex. It is not

articulated with any element at the apex, which lies near the jugal bone,

and its basal connections are broken away in both skulls. It is possibly a

part of the hyoid apparatus, but if so it is difficult to identify it with any
known element. The hypohyal is more appropriate than any other, but

I do not make any identification.
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Measurements of Skull No. 2.

UH.

Length of supraoccipital on middle line 170

Length of supraoccipital including occipital condyle 230

"Width of basioccipital posteriorly 155

Width of foramen magnum 35

^. ^ . . , ^ , S
vertical 40

Diameters occipital condyle
j transverse 70

Width of distal end of quadrate 135

Total length of mandibular ramus 950

Length of dentarj' above 480

Length of fourth tooth from alveolus 55

Width of fourth tooth at alveolus 27

History.—I described this gigantic reptile in the Proceedings of the

Phihidelphia Academy for October, 1876, from teeth derived from the

Laramie formation of Montana, and afterwards {I. c. December, 1876,

p. 340), I described it more fully from a nearly entire dentary bone with

teeth from the same region. This individual did not diflfer much in dimen-

sions from those now described.

Our knowledge of the structure of the cranium of the carnivorous

Dinosauria has been very slowly acquired. Buckland and Mantell orig-

inally knew only the mandibular rami, but Phillips much later obtained

a maxillary bone. From these fragments he proposed a restoration on

the basis of the skull of the Lacertilia, with but a single postorbital

bar. In this kind of restoration Prof. Owen coincided on the occasion

of his de.scription of another maxillary bone in the Quarterly Journal,

Geological Soc. of London, 1883, p. 334. In a figure of a restoration,

he adopted the Laccrtilian model instead of the Crocodilian, and he

therefore inserted a triangular postorbital, and an elevated coronoid ele-

ment. He also omitted the preorbital foramen. Dr. J. W. llulke, at

that time President of the Geological Society, expressed the opinion, on

hearing Prof. Owen's paper, that Megalosaurus has two postorbital bars,

an anticipation proven to be correct at a later date. In 1884, Prof. Marsh

published a paper which contains a description of the skull of a species

of carnivonms Dinosaur which he calls Ceratosaurus nasicornis. While

this animal is probably a species distinct from tlic Megalosaurus buck-

latidii,* it has not yet been shown to belong to aditl'erent genus. In this

paper the presence of a zygomatic arcli like tliat of tlie Crocodilia is

demonstrated for this solo order, and the preorbital foramen is also de-

scribed. The general and more ol>vious characters of tlie cranium are

giveD, but many of those wtiich are necessary lor an exact understanding

of the position of the genus are not given ; especially are the cliaracters

*Ainer. Jour. Bel. Aru, IHHi, p. .t30. It lina been shown Dint tliu chanictor nii whioh

Prof. Manh railed to ilUtitiKUiiih the Kcnuit dTutoimtiniN, iiixl ilu> lamily Ocrii(()miuri<Iip,

vU., the confluent motapodlaU, is patholuvlcal. Thu kculod proc-usN on the iioso In prob-

ably only •pecldo ohamoler.
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of the mandibular ramus omitted. In the present paper these omissions

are mostly supplied, but a number of important problems remain to be

definitely settled. See Trans. Amer, Philos. Soc, 1893, Vol. xvii, p. 17,

where one of these is stated. I pointed out in 1866, when the genus

Lselaps was described, and later, in 1869 (Vol. xiv, Trans. Amer. Philos.

Soc.), that it differs from Megalosaurus in the much more acute and com-

pressed claws. I add that the present species differs from the M. nase-

cornts of Marsh in the much larger and more anteriorly placed orbits, and

in the much smaller prerobital foramen.

Figures of these remains will be given in the final publication by the

Geological Survey of Canada.

Addition to the Note on the Taxonomy of the Genua Emys C. DumerU.

By O. Baur.

{Read before the American Philosophical Society, May 6, 1892.)

In a discussion about the type of Emys with Dr. L. Hejneyer, this

gentleman called my attention to the fact that, according to the Code of

Nomenclature adopted by the American Ornithologists' Union, the type

species could not be T. picta, because this species is not named by Brog-

niart. According to his view not only the name Emydes ought to be used,

as originally introduced by Brogniart in 1805 (Emys Dum., 1806), but

also one of the species enumerated by Brogniart taken as the type. Brog-

niart mentions the following species with his genus Emydet: E. ferox,

E. rostrata, E. matamata, E. lutara, E. pentilvanica, E. clauaa. In 1806

Dum6ril referred the E, matamata to a new genus Chelus ; in 1809 Geof-

frey E. ferox and E. rostrata to Trionyx, E. pensilvanica belonging to

kinosternon Spix ; either E. lutaria or clausa has to be considered as

type of Emydes. E. lutaria:^ T. orbicularis L. being the common Emy-
ssean form, ought to be taken as type of Emydes, and E. clausa =^ T. Caro-

lina L. ought to be considered as type of Terrapene Merrem., of which

Cistuda Fleming is a synonym.

According to this we would have the following :

Emydes Brogniart, 1805,

Type, 2'. orbicularis L.

Terrapene Merrem, 1820,

Type, T. Carolina L.

Chrysemys Gray, 1844,

Type, T. picta (Herrm. MSS.) Schn
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Second Contribution to the Study of Folk-Lore in Philadelphia

and Vicinity.

By Henry Phillips, Jr.

{Read before the American Philosophical Society, March IS, 1S92.)

Signs, Portents and Omens.

Sunday is always the best or the worst day of the week.

If one sews anything upon a garment that is already on, it is a sure sign

that some one will tell a falsehood about you.

It is unlucky to measure a child with a yardstick before it can walk.

It is unlucky to get out of bed left foot foremost.

It is unlucky to count one's money, as it will surely decrease.

One must never count what is eaten, as hunger and poverty will be the

result later in life.

A servant who comes on Saturday makes a short flitting.

If a man dies suddenly, leaving any appointments unfulfilled, his ghost

will keep them.

It is lucky to dream of excrement.

Children who pick dandelions will urinate in their bod {pisenlit).

Bachelors' and old maids' children are always well brought up and

well behaved.

Vessels named after women are unlucky as c<unpared with those bearing

the names of men.

Vessels with a boasting or high-sounding title (such as Monarch of the

Sea$, Dreadnavght, etc ) are unlucky.

It is unlucky to name a child after one of the same name, that has died.

Wln'n speaking of one's good fortune, one must always add : "I hope

I speak in a lucky hour."

One must always wear something new on Easter day.

One must always wear something new on New Year's day.

A four-leaved clover is considered to bring good luck to its finder.

The tick of the "death watch " announces the speedy death of a mem-
ber of the family.

If you can't make a Are you'll get a bad husband.

Throw pepper after a disagreeable person to prevent his return.
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Make a wish when a spotted horse is seen.

It is unlucky to twirl a chair upon one of its legs.

Crusts make whiskers grow.

An M marked in the palm of the hand indicates good fortune.

A woman who cuts bread into thin slices will make a poor stepmother.

Scissors and other steel articles should be hid during a thunder storm

to prevent a thunderbolt.

Touching a corpse prevents bad dreams of it.

To dream of the dead is lucky.

Nose itching means sight of a stranger.

Heads of snakes never die until sundown.

Eels put on the land turn to snakes.

Never look over a person's shoulder into a mirror.

A fork dropped foretells a male visitor ; a knife, a woman.

When the wind closes a shutter a stranger is announced.

If one drops a morsel in putting it to the mouth some one wants it.

If the first visitor to the house on a New Year is a man, good luck.

Go to watch meeting New Year's eve to obtain good luck throughout

the year.

To rock an empty rocking chair will make angry its most constant oc-

cupant.

A Scotchman should never give a Bible.

Meeting eyebrows denote a contrary disposition ; likewise hard to trust.

Very light eyes denote a shallow, variable disposition.

Blue eye beauty, do its mother's duty ;

Brown eye ran away and told a lie.

To see the new moon over the right shoulder is lucky ; over the left,

unlucky.

Two white feet look, well about him ;

Three white feet, do well without him ;

Four white feet and a white nose

—

Throw him to the crows.

It is unlucky, when walking with a person in the street, to permit any
one to pass between and divide you.

It is unlucky to pass under a ladder.
^

PROC. AMBR. PHILOS. 80C. XXX. 138. 3 F. PRINTED MAY 80, 1892.
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If the left hand itches or burns it is a sign of paying out money ; if the

right, of receiving it.

Birth, Death and Makriage.

Two spoons accidentally placed in the tea saucer signifies a wedding.

Rhymes for brides-elect

:

Married in white, you have chosen all right

;

Married in gray, you will go far away ;

Married in black, you will wish yourself back.

A white animal entering foretells death.

A child born face downwards never lives.

To drop a wedding ring from the finger indicates divorce.

If you marry in May
You will live a year and a day.

If you marry in Lent

You will live to repent.

Folk Medicine.

To cure fits in a cat one should bite off a small piece of its tail.

Warts will be produced if one handles a frog or a toad.

Warts can be removed by anointing with fasting spittle.

When one sneezes he must say ; "To your everlasting beauty."

An eelskin worn about the ankle will keep off cramps.

Piercing the ears will improve the sight.

April snow applied to the face will improve the complexion.

It is ill luck to change a sick person's bedding.

The huir of a seventh son, in succession, prevents whooping-cough.

A drop of the sufferer's urine in the ear will cure earache.

Bwinging a baby completely by the skirts prevents liver trouble.

A levonth months child can live, an eighth months cannot.

A copper penny dipped in vinegar and applied to a ring-worm cures it.

Tie your stocking around your neck on retiring to cure sore throat.

Sleeping towards the east produces hcadaclio.

Steal a potato, rub onc-balf on a wart and lose it to remove the wart.
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Seasons, Weather, etc.

Evening red and morning gray

"Will send the traveler on his way.

A dried snake hung up in a draught will produce a rain.

A star near the moon means a storm.

The first three days of a month declare its character.

On the second of July the Virgin Mary goes to visit her cousin Eliza-

beth ; the weather on that day indicates the weather for the next six

weeks, that being the length of the visit.

A green Christmas means a white Easter.

The departure and return of wild geese and crows announces winter
and spring.

When the white side of the leaves is exposed by the wind a storm ap-

proaches.

When the dandelions are closed there will be rain.

In the spring there comes the blossom storm.

There is always a heavy storm to fill the streams before they freeze.

On the 2d of August comes the Lammas floods.

Ember days indicate the weather of the seasons.

The rain that makes large bubbles as it falls will be of long continu.

ance.

If it clears up at night, the next night will be rainy.

Further Notes on Fuegian Languages.

By D. G. Brinton, M.D., LL.D.

{Read before the American Philosophical Society, May 6, i8g2,)

Since the publication of my study on the Patagonian and Fue-

gian dialects in the Proceedings of the American Philosophical

Society (No. 137, 1892), several important vocabularies have come
to my notice.
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An Early Fuegian Vocabulary.

One of these is the oldest known collected on the shores of

Tierra del Fuego itself, that of Pigafetta having been derived from

the Tsoneca, on the main land of Patagonia. That to which I

refer was collected by the French navigator, Jouan de la Guilbau-

diere, during a sojourn of eleven months in the Straits of Magellan

during the year 1695. It includes about three hundred words and

short phrases, and no part of it has been published. The MS.

copy in my possession I owe to the courtesy of M. Gabriel Marcel,

the Librarian of the Geographical Section of the National Library

of France. As, however, he intends giving it publicity in the

Compte-rendu of the Congress of Americanists, it will be sufficient

to illustrate its character by a limited selection of words. These

show that the basis of the tongue is Alikuluf, and it differs scarcely

more from the Alikuluf of the present generation than do between

themselves the vocabularies of that tongue by Fitzroy and Dr.

Hyades in the present century. A few words belonging to the

Tsoneca and the Yahgan may be detected, probably introduced by

trading natives. In the vocabulary the bracketed words preceded

by an A. are from the Alikuluf of Fitzroy.

Fuegian (Alikuluf) Vocabulary of 1695.

dog, chalgui (A. ahiloki). nose, loutche.

ears, couercal. oar, oycque (A. loy'tc).

egg, lescheley (A. lUh'le). sea, c?iapte{A. chahb'ud).

eyes, tUche (A. tet-elo). akin, alac (,A. uc'edlayk).

fire, ollay (A. Ut-eU). smoke, itlgueclu.

forehead, arcacol (A. laJunikal). sun, arlocq.

head, yacabed ehepy (A. yuccaba). teeth, chereedye.

house, Jiaathe (A. hut). tongue, paileaf.

man, acrhcleche (A. ackiniah). water, arret.

moon, yacabed charlo (comp. Allk. woman, accJie letep.

yuccaba). wrist, yacabed ehareal.

mouth, aaJUt (A. njffeare).

A few words show Tsoneca affinities, as

:
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Language of the Onas (Aonas).

Up to the present time no linguistic material from Eastern Tierra

del Fuego' has been available ; and consequently the ethnic affini-

ties of the tribes that live there have been but guessed at.

Collectively these tribes are known to the Tehuel-het of Southern

Patagonia as Yakana-cunny, "foot Indians," as having no horses

and but few boats, their journeys are made on foot ; while the Yah-

gans refer to their territory as Onifin, the " land of men," whence

the appellation " Onas."

The Onas are taller and stronger than the aquatic Yahgans and

Alikulufs, who inhabit the Fuegian archipelago, and are described

as in face and figure closely resembling the typical North American

Indian (Popper). For this reason, apparently, it has been assumed

by recent writers that they are a branch of the tall and large-

limbed Patagonians north of the Straits of Magellan.

This is the opinion advanced by Drs. Hyades and Deniker in

their Report in Vol. vii of the Mission Scientifique du Cap Horn

(Paris, 1891). They acknowledge, however, that they had been

unable to obtain any linguistic material on which to institute com-

parisons.

Such material has fortunately been secured lately by Dr. Poli-

doro A. Segers, and he has printed a short vocabulary in the Bole-

tin del Instiluto Geografico Argentina (Buenos Ayres, 189 1), for

which he claims exactness. It is printed apparently in the pho-

netics of the Spanish alphabet, which, one would think, would be

far from adequate to express the sounds of the language, if we may

credit the statement of the English missionary, Mr. Brydges, that

they are peculiarly harsh and guttural, " resembling the sounds

made by a person who is gargling with difficulty !"

The location of the Onas is described in the Boletin above

referred to, both by Dr. Julio Popper and Dr. Segers. The tribe

is divided into a number of bands, in constant feud with each

other, and all without fixed habitations. To the north, between

the Bay of St. Sebastian and Cape Sunday, are the Parrikens, the

Sheila and the Uenenke ; to the south, from about Cape Penas to

the Straits of Lemaire, roam the Kau-ketshe, the Koshpijom and

the Loualks. These differ among themselves in dialect, but not to

such an extent as to be mutually unintelligible. The precise band
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from which the following vocabulary was obtained by Dr. Segers is

not clearly stated, but apparently from the Parrikens.

A slight examination of this list of words is sufficient to disprove

the statement made by the writers of the Mission Scientifique du

Cap Horn that the language of the Onas is a dialect of the South-

ern Patagonian or Tehuelhet.

Its affinities are much closer with the Yahgan, although perhaps

not near enough to allow us to speak of it as a dialect of that stock.

In the eighty-four words in Segers' vocabulary, I do not find the

Yahgan correspondents for fourteen. Of the seventy remaining,

twenty-three, or about one-third, are identical with the Yahgan or

allied to it. Allowing for the very great difficulties in the way of

a comparison of material such as I have at command, it is probable

that with vocabularies carefully constructed on the same phonetic

bases, and with correct identification of objects, a closer relation-

ship between the two stocks would be demonstrated.

In the vocabulary I have placed the Yaligan equivalent in brack-

ets, preceded by the letter Y. The Yahgan vocabularies I have

employed are those of Fitzroy, Bove and the more detailed one in

the Mission Scientifique du Cap Horn. The bracketed words pre-

ceded by Ts. are from the Tsoneca language.

Vocabulary of the Onas Language, Tierra del Fuego.

accoucb, to, Uhb-iok. drink, to, kaieto (Y. kayenhama, to

angry, odld. drink from a cup).

arrow, ta-nl. eat, to, tsham-ka (Y. a-tama).

arrowhead, task (Y. iakoueh). enougli, eaao,

aslies, onen (Y. enian). eyebrows, oahel etahel (see eye and
awaken, to, pa$h. ?iair).

back hair, iani. fall, to, ua-da.

basket, touel (Y. taouald). fat (grueso), ello (Y. oulow).

beard, an«-e<«i«J. Are, s6-ol (Y. iqouali, "lepiereei

belly, kfufitom (Y. ka$fUamin, liver). feu").

black, mdi. flame, ialoS.

bow, a, wti-en (Y. uaiana). fog, ditau.

bowstring. ianet-$el (Y. ehali-$el). for mo, iakka.

brain, koiar. for you, makka.
brotlier, iitoffte. friend, male, ioah-ldk.

call, to, cxii-ekt. female, ioah-ka.

crab, kAmtl. good, $haike.

defecate, to, aha-Aihteri. good -by I eani-malk.

A\r\y, ketkA a. good-niglitl ookcn.
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go out ! shoim.

hair (in general), etsliel (Y. at^ela,

all short hair),

heart, sd-sa (Y. aa-skin).

heaven, mata.

hot, pomushk.

I, me, iag (Ts. ia).

ice, tal.

knife, a, el (Y. ouila).

labial commissure, tsha-leke.

large, eish (Ts. chaish).

lie, a, ieA;«.

mamma, iaw.

moon, anien.

morning, vdnko.

mother, tecdm.

mouth, conken.

nail, of finger, kaiu (Y. galouf).

neck, A-o<aei (Y. kaouheul, larynx),

open, to, diepam.

play, to, tal-ld.

rain, shen-musJi,.

ready, tshe-ieke.

red, potie^ei.

run, to, ua-akka.

sad, e«^en.

saliva, compe.

sea, paieke (Y. payaka, or hayeca).

shut, to, ojeme.

sick, po!ie.

sister, ie-eke.

skull, aletaia.

sleep, to, a«A<e (Y. dshd).

slowly, to-io.

small, tshool.

smell, to, ke-shonuan.

smoke, <e».

snow, teu.

soon, io-o*.

sun, anigke (Ts. gengenko).

thanks ! pe-ieukomiamaki.

thick, kdtetshe.

thou, you, wia^ (Ts. wa).

to-day, wa.

urinate, to, akketten (Y. ouakour).

vagina, pa-al.

water, oten.

weak, tshe-uel.

winter, sJuuke.

yawn, to, tsha-igal.

It will be noticed that the personal pronouns are derived from

the Tsoneca, while the words for bow, bowstring and arrowhead

are Yahgan. This indicates that this weapon originated with them

from the latter element of their population.

The result of this comparison is to place the Onas nearer to the

Yahgans than to the natives of the mainland. They are evidently

a mixed people, not an independent stock, physically allied to the

Patagonians, linguistically belonging in the main to the Yahgan

group.

Yahgan Vocabularies.

A few words may be added on the accessible material for the

study of the Yahgan language. Its grammar has been made the

theme of an able analysis by Mr. Lucien Adam, and a vocabulary

has been studied from the translation of the New Testament by Mr.

Julius Platzmann. Both these rest on the labors of the English

missionary, the Rev. Mr. Brydges. The same is apparently the
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case with the quite extensive and satisfactory list of words presented

in the Mission Scientifique du Cap Horn.

The authors of the latter point out the important fact that of the

200 Yahgan (Tekenika) words collected by Fitzroy in 1830-32, 120

are wholly erroneous, most of them belonging to the Alikuluf

tongue.

In the report of Commander Giacomo Bove (^Patagonia, Terra

del Fuoco, Mari Australi, Parte i, Genova, 1883), there is a Yah-

gan vocabulary of 164 words. It also was obtained through the

instrumentality of Mr. Brydges, and is satisfactorily accurate.

The Hongote Vocabularies.

In my previous communication on Fuegian dialects, I quoted two

short vocabularies from a MS. in the British Museum said to be from

the "Hongote" language, and which, from the paper forming a

part of a record relating to Patagonia, I took to be dialects of

that region.

This is the first opportunity I have to correct this error. Dr.

Franz Boas has pointed out to me that one vocabulary is clearly

Salish, and must have been collected in Fuca strait on the north-

west coast. He thinks it may be the Songish dialect, a name

which remotely resembles "Hongote." How it came to form a

part of a mass of documents relating with this exception wholly to

South America, I cannot explain. The other he considers Tlinkit.

Under such circumstances and in view of the hundreds of languages

on the continent, it is easy to see how such a mistake could occur.

I am glad to be able to correct it promptly.

Stated Meeting, April 1, 1892.

Present, 17 members.

President, Mr. Fralky, in the Chair.

Letters of acknowledgment were received from the Royal

Society of Victoria, Melbourne (136) ; Musuo Colonial, Iliiar-

lem, Holland (136); Dr. Paul Albrecht, Hamburg, Germany

(184); Prof. Guido Cora, Turin, Italy (185) ; Victoria Insti-
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tute, London, England (136); Pennsylvania State College

Agricultural Experiment Station (136).

The following societies were placed on the Proceedings

exchange list : Naturwissenschaftlicher Verein fur Schleswig-

Holstein, Kiel, Prussia; American Institute of Electrical

Engineei's, New York, N. Y. ; Sociedad Cientifica Argentina,

Buenos Ayres ; Agricultural Experiment Stations at Blacks-

burg, Va., Burlington, Vt., College Station, Tex., Geneva,

N. Y., Agricultural College, Mich., Baton Rouge, La., New-
ark, Del., and St. Anthony Park, Minn.

Accessions to the Library were reported from the Govern-

ment Observatory, Madras, India ; Osservatorio Marittimo,

Trieste, Austria; Biblioteca N. C. V. E., Rome, Italy ; Essex

Institute, Salem, Mass.; Connecticut Agricultural Experiment

Station, New Haven ; American Museum of Natural History,

New York ; Agricultural Experiment Station, Newark, Del.

;

Dr. Charles K. Mills, Philadelphia ; Department of State,

Bureau of Ethnology, Superintendent of Documents, U. S.

Civil Service Commission, U. S. Lighthouse Board, Washing-

ton, D. C. ; Agricultural Experiment Stations at Bryan, Tex.,

St. Anthony Park, Minn., Topeka, Kans. ; Sociedad Cientifica

Argentina, Buenos Ayres, S. A. ; Deutscher Wissenschaften

Verein, Santiago, Chili.

Dr. Ruschenberger read an obituary notice of the late Dr.

Joseph Leidy.

The decease of the following members was announced : Dr.

D. Hayes Agnew, Philadelphia, March 22, 1892, aet. 74;

Ario Pardee, Hazleton, March 26, 1892, aet. 82.

The President subsequently appointed Dr. William Pepper

to prepare the usual obituary notice of Dr. Agnew and W. A.
Ingham that of Mr. Pardee.

Prof. Cope presented a communication upon " Some Little

Known Palaeozoic Vertebrates."

On motion, Dr. Cope's paper on " The Osteology of the

Lacertilia," ofiered at the last meeting for the Transactions,

was authorized to be printed in the Proceedings.

PROC. AMER. PHILOS. SOC. XXX. 138. 3 G. PRINTED MAY 30, 1892.
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Pending nomination No. 1233 and new nomination No. 1241

were read.

The Curators reported progress in the matters committed to

them by resolution of March 18.

The following resolutions ofifered by Mr. Bache at the last

meeting then came up

:

Resolved That, if the funds of the Society permit, this room be now
put in charge of a Committee, for tlie purpose of receiving such treat-

ment as to its walls, ceiling and columns as accord with the character of

the Society, and that the Society instruct the Curators to exclude from the

cases everything but such printed matter as is desirable for ready refer-

ence, and from the floor any articles which are not conducive to the

primary purpose in this room of convenience of the members of the

Society.

The first resolution, referring to the decoration of the room,

was withdrawn, and, owing to the lateness of the hour, the

further consideration of the second resolution was postponed.

On motion of Dr. Hays, the Librarian was requested to re-

move from their present place of storage the books, MSS.,

etc., belonging to the Society.

The Committee appointed February 5, 1892, on the Colum-

bian Celebration, was increased to five members, Dr. Ryder

and Mr. Horner being added.

And the Society was adjourned by the President.

April 15 falling on Good Friday, no meeting of the So-

ciety was held.

Stated Meeting, May 6, 189^.

Present, 8 members.

Mr. Richard Vaux in the Chair.

Letters were received as follows

:

A circular inviting subscriptions for the erection of a mon-

ument to Prof. 0. A. Uirn, in Colmar, Alsaoe.
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Program of the First Anniversary of the Tacoma Academy

of Sciences, April 28, 1892.

A circular letter from the Musde D'Oaxaca, Mexico, an-

nouncing the death of M. le G6n6va\ Mariano Jimenez, Gouv-

erneur constitutional de I'Etat de Michoacan d'Ocampo,

February 28, 1892.

A letter from Mrs. Caroline Lewis, Secretary of the Loan

Exhibition in connection with the University Lecture Associ-

ation, Philadelphia, returning thanks to the Society for the

loan of the busts of La Fayette and Franklin.

The following donations to the cabinet were received

:

A photograph for the Society's album from Charles E.

Sajous, M.D., Philadelphia.

A framed engraving of David Rittenhouse, LL.D., by

E. Savage, Philadelphia, 1796, after the portrait by C. W.
Peale, from Miss Emily Phillips.

Letters of envoy were received from the K. K. Astrono-

misch-Meteorologisches Observatorium, Triest, Austria ; Bath

and West and Southern Counties Society, Bath, England

;

Department of Science and Art, London, Eagland ; Depart-

ment of the Interior, Washington, D. C; Museo Nacional de

Buenos Ayres.

Letters of acknowledgment of diploma were received from

Rt. Rev. William Stubbs, Oxford, England ; Prof. E. Mascart,

Paris, France ; Marquis Antonio De Gregorio, Palermo, Italy
;

Sir George G. Stokes, Cambridge, England ; Mr. Charles God-

frey Leland, London, England ; Mr. John Fulton, Johnstown,

Pa.; Prof. Henry Willis, Philadelphia; Dr. W. J. Hoffman,

Washington, D. C.

Letters of acknowledgment were received from the Royal

Society of Victoria, Melbourne (136) ; Colonial Museum,

Haarlem, Holland (136); Dr. Aristides Brezina, Vienna (136);

Prof. Peter P. v. Tunner, Leoben, Austria (136) ; Gesellschaft

fiir Erdkunde, Prof. F. Reuleaux, Berlin (136); Royal Saxon

Society of Sciences (128, 135) ; Dr. Julius Platzmann, Leip-

zig (136) ; Union Geographique du Nord dela France, Donai,

France (96-130 and Catalog, Parts i-iv); Ecole Nationale
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D'Agriculture, Montpellier, France (136) ; Editors? of Cosmos,

Profs. Abel Hovelacque, Emil Levasseur, Marquis de Nadail-

lac(136); Prof. E. Mascart, Paris (131-136); Philosophical

Society, University Library, Cambridge, England (136);

Yorkshire Geological and Polytechnic Society, Halifax, Eng-

land (136); Zoological Society (Trans, xvi, 3 and 130-136),

Royal Society, R. Astronomical Society, Linnean Society,

Royal Institution, Geological Society, R. Meteorological Society,

Prof. William Crookes, Dr. William H. Flower, Sir Rawson

W. Rawson, London, England (136) ; Mr. Samuel Timmins,

Arley, Coventry, England (136); Natural History Society of

Northumberland, etc., Ne\vcastle-on-Tyne(136); Geographical

Society, Manchester, England (96-130 and Catalog); Royal

Society, Royal Observatory, Edinburgh (136); Mr. Hamilton

A. Hill, Boston, Mass. (134) ; Harvard College, Cambridge,

Mass. (Catalog, Part iv); Mrs. Helen Abbott Michael, Phila-

delphia (135, 136); Agricultural Experiment Station, Newark,

Del. (135, 136); U. S. Naval Institute, Annapolis, Md. (136);

U. S. Geological Survey, Washington, D. C. (136) ; Rev.

Henry S. Osborne, Oxford, 0. (136) ; State Agricultural Col-

lege, Manhattan, Kans. (136) ; State University, Iow:i City,

la. (134, 136); California Academy of Sciences, San Francisco

(136) ; Texas Agricultural Experiment Station, College Sta-

tion (135, 136 and pams.); Musee de La Plata, Argentine

Republic, S. A. (135); Mr. Everard F. ini Thurn, Georgetown,

British Guiana, S. A. (136).

Letters of acknowledgment (137) were received from the

Greological Survey, Ottawa, Canada ; Hon. J. M. Le Moine,

Quebec ; Sir Daniel Wilson, Canadian Institute, Toronto
;

Bowdoin College, Brunswick, Me.; Historical Society, Society

of Natural History, Portland, Me.; Prof. C. II. Hitchcock,

Hanover, N. II.; Vermont Historical Society, Montpelier

;

Amherst College Library, Amherst, Mass.; Museum of Com-
])arative Zoology, Prof. Alexander Agassiz, Mr. Robert N.

Toppan, Cambridge, Mass.; Institute of Technology, Boston

Society of Natural History, Mass. Historical Society, Atlie*

nteum, Messrs. Thomas M. Drown, Hamilton Hill, Robert C.



1892.] 259

Winthrop, Boston; Mr. James B. Francis, Lowell, Mass.; Free

Public Library, New Bedford, Mass.; Dr. Pliny Earle, North-

ampton, Mass.; Essex Institute, Salem; Prof. Elihu Thomson,

Swampscott, Mass.; American Antiquarian Society, Worces-

ter, Mass.; Prof. George F. Dunning, Farmington, Conn,;

Conn. Historical Society, Hartford ; N. H. Colony Historical

Society; Prof. James Hall, Albany; Prof. W. Le Conte

Stevens, Brooklyn ; Buffalo Library ; Prof. Edward North,

Clinton, N. Y.; Profs. T. F. Crane, J. M. Hart, B. G. Wilder,

Ithaca, N. Y.; University of the City of New York, Histori-

cal Society, Amer. Institute of Electrical Engineers, N. Y.
Hospital, Amer. Museum of Natural History, Profs. J. A.
Allen, Daniel Draper, R. W. Raymond, J. J. Stevenson,

W. P. Trowbridge, New York ; Vassar Brothers' Institute,

Poughkeepsie ; Oneida Historical Society, Utica ; Prof. Henry
M. Baird, Yonkers ; U. S. Military Academy, West Point

;

Dr. Charles R. Dudley, Altoona, Pa.; Dr. Robert H. Alison,

Ardmore ; Prof. Robert W. Rogers, Carlisle; Hon. Eckley

B. Coxe, Drifton; Profs. J. W. Moore, Thomas C. Porter,

Traill Green, Easton ; Mr. Andrew S. McCreath, Harrisburg

;

Mr. John Fulton, Johnstown ; Linnean Society, Lancaster

;

College of Physicians, Engineers' Club, Library Company of

Philadelphia, Numismatic and Antiquarian Society, Academy
of Natural Sciences, Wagner Free Institute, Messrs. Cadwala-

der Biddle, Arthur E. Brown, S. Castner, Jr., Robert Patterson

Field, William W. Jefieris, G. deB. Keim, Benjamin Smith

Lyman, James T. Mitchell, Robert Patterson, Franklin Piatt,

Theodore D. Rand, J. G. Rosengarten, Coleman Sellers, Wil-

liam P. Tatham, D. K. Tuttle, Louis Vossion, Ellis Yarnall,

Profs. John Ashhurst, Jr., E. D. Cope, F. A. Genth, Jr., H. D.

Gregory, Benjamin Sharp, Albert H. Smyth, H. W. Spangler,

Admiral Macauley, Drs. D. G. Brinton, John H. Brinton,

George Friebis, Charles A. Oliver, G. N. Pierce, W. S. W.
Ruschenberger, William H. Wahl, Philadelphia ; Prof. John

F. Carll, Pleasantville ; Rev. G. W. Anderson, Rosemont;

Dr. John Curwen, Warren, Pa.; Philosophical Society, Messrs.

Philip P. Sharpies, Washington Townsend, West Chester

;
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Agricultural Experiment Station, Newark, Del.; Mr. William

M. Canbj, Wilmington, Del.; Mr. Isaac C. Martindale, Camden

;

Free Public Library, Jersey City ; Profs. Charles W. Shields,

C. A. Young, Princeton ; Va. Historical Society, Richmond

;

Mr. Jed. Hotchkiss, Staunton, Va.; University of Virginia,

Leander McCormick Observatory, Dr. J. W. Mallet, Univer-

sity of Virginia ; West Va. University, Prof. J. C. White,

Morgantown, W. Va.; Prof. Lyon G. Tyler, Williamsburg,

Va.; U. S. Naval Institute, Annapolis, Md.; Maryland Insti-

tute, Peabody Institute, Baltimore ; Agricultural Experiment

Station, College Park, Md.; Agricultural Experiment Station,

Raleigh, N. C; Georgia Historical Society, Savannah

;

University of Alabama, Tuscaloosa ; Prof. E. W. Clay-

pole, Akron, O.; University of Cincinnati, Cincinnati

Observatory ; Journal of Comparative Neurology, Granville,

O.; Rev. Henry S. Osborn, Oxford, O.; Dr. Robert Peter,

Lexington, Ky.; Athenaeum, Columbia, Tenn.; Prof. J. L.

Campbell, Crawfordsville, Ind.; Purdue Experiment Station,

LaFayette, Ind.; Col. William Ludlow, Detroit, Mich.; Acad-

emy of Natural Sciences, Davenport, la.; Iowa State Univer-

sity, Iowa City ; Agricultural Experiment Station, State

Historical Society of Wisconsin, Madison, Wis.; University

of California, Berkeley ; Prof. J. C. Branner, Menlo Park, Cal.;

Agricultural Experiment Station, Lincoln, Neb.; Agricultural

Experiment Station, Manhattan, Kans.; Kansas Academy of

Science, Topeka.

Accessions to the Library were reported from the Royal

Society of Victoria, Melbourne ; Bataviaasche Gcnootschap

van Kunsten en Wetenschappen ; Osservatorio Marittimo,

Trieste ; K. K. Geographische Gesellschaft, Vienna, Austria

;

Physikalische Gesellschaft, K. P. Akademie der Wissen-

schaften, Berlin ; Deutsche Seewarte, Hamburg ; Vercin fUr

Brdkunde, Metz; Koloniaal Museum, Haarlem, Holland;

Socidtd des Sciences, Li^ge ; Institut R. Grandducal, Luxem-

bourg ; Naturwissenschaftliche Gesellschaft, St. Gall ; Natur-

forsohende Gesellschaft, Zurich; Societa Africana D'ltalia,

Naples; R. Osservatorio Astrcnomico, Turin; SooictCj Lan-
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guedocienne de Geographie, Montpellier, France; M. Ddsir^

Pector, Paris ; Bath and West of England Society, and South-

ern Counties Association, Bath ; Yorkshire Geological and

Polytechnic Society, Halifax, England ; Royal Meteorological

Society, British Association for Advancement of Science,

Solar Physics Committee, London ; Natural History and Phil-

osophical Society, Belfast ; Philosophical Society, Glasgow

;

Mr. Horatio Hale, Clinton, Ontario, Canada ; Marine Biolog-

ical Laboratory, Boston ; Public Library, Salem
; American

Antiquarian Society, Worcester ; Yale University, New
Haven; Historical Society, Buffalo; Columbia College, His-

torical Society, Prof. J. A. Allen, Hon. Seth Low, New York;

Penna. State College, Harrisburg; University of Pennsyl-

vania, Mercantile Library, Prof. Albert H. Smyth, Drs. D. G.

Brinton, Charles K. Mills, C. A.Oliver, W. T. Parker, Messrs.

W. S. Baker, Henry Phillips, Jr., Philadelphia
; U. S. Naval

Institute, Annapolis ; Johns Hopkins University, Baltimore
;

Department of the Interior, U. S. Coast and Geodetic Survey,

Bureau of Ethnology, Dr. A. C. Peale, Washington, D. C;
Elisha Mitchell Scientific Society, Raleigh, N. C; General

Society of the Sons of Revolution, Savannah, Ga.; Society of

Natural History, Cincinnati ; Academy of Science, St. Louis,

Mo.; University of California, Berkeley ; Academy of Sciences,

Mercantile Library Association, San Francisco ; State Board

of Agriculture, Lansing, Mich.; State Historical Society, Fre-

mont, Neb ; University of Nebraska
; Observatorio Meteoro-

logico-Magnetico Central, Mexico; Museo Nacional, Buenos

Aires, S. A.; Agricultural Experiment Stations: Hanover,

N. H., Amherst, Mass., Uniontown, Ala., Lexington, Ky.,

Knoxville, Tenn., Agricultural College, Mich., Madison, Wis.,

Topeka, Kans., Las duces, N. M., Brookings, S. Dak., Tucson,

Ariz.

Mr. Bache read a paper on " Civil and Military Photo-

grammetry."

A paper by Prof. Daniel G. Brinton, entitled "Further

Notes on Fuegian Languages," was presented.
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Prof. Cope presented a paper " On the Skull of the Dino-

saurian Laelaps Incrassatus."

A paper bj Prof. G. Baur (Worcester, Mass.), entitled

" Additional Note on the Taxonomy of the Genus Erays," was

presented.

Pending nominations Nos. 1233 and 1241 were read.

The following report of the Curators was presented and its

consideration was postponed.

In response to the resolution of the Society, in whicli the Curators are

instructed to state the nature of the Society's collections at present housed

outside of this Hall, together with the space they would occupy if prop-

erly displayed, we have to report as follows :

1. Coins at Memorial Hall, deposited about 1878. The collection is

amall, probably not five hundred pieces. These could be easily displayed

in a case such as that now at the southwest corner of this meeting room.

There is, however, a fine oak cabinet belonging to the Society, at present

in charge of the Numismatic Society, which is of ample capacity, and

could be utilized if necessary.

2. The Poinsett and Keating collections of Mexican and other objects.

These comprise about twenty-eight hundred objects of archaeological inter-

est. The combined collection is perhaps unique in some respects, and

was deposited at the Academy of Natural Sciences in 1878. We believe

that this collection could be displayed fairly well in such space as that now
occupied by the cases on the north wall of this meeting room, west of

the dfMir.

3. Various paleontological specimens deposited at the Academy of Nat-

ural Sciences in 1864.

4. The French metre, loaned to the Coast Survey some forty or fifty

years ago, and in use by them as a standard.

5. A stone cannon ball fired at Queen Mary and Douglass as they were

escaping from Loch Leven Castle. Loaned to the Historical Society

March 81, 1874.

Patterson DuBois,
U. Meade Bache,

J. Chkbton MOIIKIS.

And the Society was adjourned by the presiding member.
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Slated Meeliny, May SO, 1S92.

Present, 24 members.

President, Mr. Fraley, in the Chair.

Correspondence was submitted as follows

:

A letter from the Committee of Philadelphia Councils on

the Columbian Celebration at Chicago, in 1893, requesting

the loan of certain articles owned by the Society was read and

tlie consideration of the subject was postponed.

Letters of envoy were received from the Geological Survey

of India, Calcutta; K. P. Meteorologische Institut, Berlin;

K. Leopoldinisch-Carolinische Akademie, Halle a. S. ; K,

Siichsische Gesellschaft der Wissenschaften, Leipzig ; Societe

de Physique et d'llistoire Naturelle, Geneva, Switzerland;

Royal Statistical Society, Zoological Society, London, Eng.

;

Geographical Society, Manchester, Eng. ; U. S. Coast and

Geodetic Survey Office, Washington, D. C.

Letters of acknowledgment were received from Captain

Richard C. Temple, Mandalay, Birmah (135); Comitd Geolo-

gique de la Russie, St. Petersburg (136) ; Society Hongroise de

Geographic, Budapest (96-130, and Catalog, Parts i-iv) ; Prof.

A. E. Nordenskicild, Stockholm, Sweden (136) ; Prof. Senat

G. Capellini, Bologna, Italy (132, 133, 134, 135) ; Naturfor-

schende Gesellschaft des Osterlandes, Altenburg, Germany

(136); K. Geodiitisches Institut, Berlin (96-130, 136, and

Catalog, Parts i-iv) ; Redaction der Naturwissenschaftlichen

Wochcnschrift, Berlin (136) ; Naturwissenschaftlicher Yereiu,

Bremen (136) ; Verein fiir Krdkunde, Dresden (136)

;

Wetterauische Gesellschaft fiir die Gesammte Naturkunde,

Ilanau (135) ; Bibliothek der Astronomischen Gesellschaft,

K. Sternwarte, Prof. J. Victor Cams (135), Dr. Caspar

Ren6 Gregory (136), Leipzig; Acaddmie Royale des Sciences,

PROC. AMER. rillLOS. SOC. XXX. 138. 2 n. PRINTED JUNE 8, 1892.
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Lisbon, Portugal (131-134); Entomological Society, London

(136) ; Prof. James Geikie, Edinburgh (136) ; Natural History

Society, Sir J. W. Dawson, Montreal (137) ; U. S. Institute of

Science, Halifiix, N. S. (137); State Library of Massachusetts,

Boston (137); R. I. Historical Society, Providence; Franklin

Society, Providence, R. I. (137); Yale University, New
Haven (137) ; Academy of Sciences (137) ; Editor of the

Popular Science i/o7i//iZ?/, New York (119, 131, 133); N.J.

Historical Society, Newark (137) ; Prof. L. B. Hall, Haver-

ford, Pa. (137) ; Mrs. Helen Abbott Michael, Messrs. Thomas

M. Cleeman, Louis A. Scott, Philadelphia (137) ; Patent

Office, Anthropological Society, U. S. Coast and Geodetic

Survey, Departments of the Interior and Agriculture, Naval

Observatory, U. S. Geological Survey, Mr. William B. Taylor,

Profs. S. F. Emmons, Herm.an Haupt, C. V. Riley, Charles A.

Schott, Rt. Rev. John J. Kcane, Dr. W. J. HotYman, Wash-

ington, D. C. (137) ; Agricultural Experiment Station, Baton

Rouge, La. (137) ; Lick Observatory, Mount Hamilton, Cal.

(137); Prof. Daniel Kirkwood, Riverside, Cal. (137); Prof.

George Davidson, San Francisco, Cal. (137) ; Sociedad Cion-

tifica " Antonio Alzate," Mexico (137); Museo Michoacano,

Morelia, Mexico (137); Colorado Scientific Society, Denver

(137).

Accessions to the Library were reported from the Geological

Survey of India, Calcutta ; K. P. Meteorologischc Institut,

Berlin ; K. Lcopoldino-Carolinische Deutsche Akademie der

Naturforscher, Halle a. S. ; Wiirtembergische Kommi&sion

fiir Landesgeschichte, Stuttgart; M.J. II. Schwarz, Kladno,

Bohemia ; Mittelschweizerische Geographische-Commercielle

Gesellschaft, Aarau ; Soci(St(5 de Physique et d'llistoiro

Naturclle, Geneva; R. Acadcmie des Sciences, Turin, Italy

;

Sociedade dc Geograj)bia, Lisbon ; Royal Institution, London
;

lioyal Irish Academy, Dublin ; Historical and Scientifu'

Society of Manitoba, Winnipeg; M. Edward Collom, Rock-

woo<l, Ont. ; University of Vermont, Agricultural Exj)cri-

ment Station, Burlington, Vt.; R. 1. Historical Society, Provi-

dence, R. I.; Yale University, New Haven; Profs. J. A.
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Allen, Mr. Edward L. Youmans, New York, N. Y. ; Mr.

William J. Potts, Camden, N. J. ; Mepsrs. William S. Baker,

Henry Phillips, Jr., Philadelphia ; Interstate Commerce Com-
mission, Washington, D. C. ; Academy of Science, Mercantile

Library Association, St. Louis; Colorado Scientific Society,

Denver.

The following deaths were reported

:

Dr. C. A. Dohrn (Stettin), May 5, 1892, sdt. 87.

August William Hoffman (Berlin), May 6, 1892, aet. —

The minutes of the Board of Officers and Council were sub-

mitted and the following preambles and resolutions therefrom

were read and considered.

Mr. Phillips moved :

"Wiereas, This Society did ia the year 1843 celebrate the Centennial

Anniversary of its foundation by a scries of addresses, meetings, recep-

tions, exercises, etc., upon the 25th, 2Gth, 37th, 28th, 29th, and 30th

days of May, the results of which were published in a special volume of

over two hundred pages ; and,

"Whereas, We are approaching the Sesqui-Centennial Anniversary of

the same auspicious event ; therefore, be it

"Resolved, That the Society will celebrate the same in a worthy and

becoming manner.

"Resolved, That the President be authorized to appoint a Committee of

five members to make all necessary arrangements for the same and with

full power to act, and that the President be ex officio a member of said

Committee."

The preamble and resolutions being considered by the

Society were unanimously agreed to.

The President subsequently appointed as said Committee

Messrs. Henry Phillips, Jr., Chairman, J. Sergeant Price,

Daniel G. Brinton, Richard Vaux and William V. Keating,

Pending nominations Nos. 1233 and 1241 were read, spoken

to and balloted for.

New nomination No. 1242 was read.
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The following report and resolutions were presented by Mr.

Williams

:

Your Committee, appointed under a resolution passed as follows :

"Resolved, That a Committee of three be appointed by the President to

consider and report to the Society upon the advisability of an annual

grant for the purpose of aiding the publication or assuming the entire cost

of publishing transcripts of the Babylonian tablets on deposit in the

Museum of the University of Pennsylvania "

has the honor to report that the collection of clay tablets inscribed in

cuneiform from the Temple of Bel at Niffer, now deposited in the

Museum of the University of Pennsylvania, numbers nearly seven

thousand specimens and constitutes the most important collection of

this character in the country, and one of the most important in

the world, ranking third among such collections. The consecutive

character of these temple archives, the long period they cover,

and their complete and varied character, render their publication

of the utmost importance to the world of learning, while the circumstance

that similar records are frequently repeated render it possible to give a

fair summary by publishing portions arranged in selected series, by
dynasties and with reference to the subjects treated. It is therefore prac-

ticable to publish successive volumesof these texts, each of which shall be

complete in itself, and which do not necessarily involve the publication

of others in the series, though the value of all will be greatly increased

by the publication of the whole.

The first cuneiform text was published by the East India Company in

1804, the inscription in its collection being engraved. Publications of

texts have since been made by the Britisli Museum, by the French and

German Governments, by various learned societies and by private pub-

lishers, aided by subscriptions and grants. The experience of nearly a

century has conclusively established that the best results in development

of research and in aid of study are secured by publishing a transcription

*of cuneiform texts, without translations. The texts once published, the

material for study now inaccessible in the Museum is opened to all

scholars.

The transcription of a series of these tablets is now nearly completed

by a member ol this Society, Dr. II, V. Hilprecht. Its publication will

fill about seventy plates of a size similar to the quarto page of the Trans-

actions of the Society, and cost, if reproduced by any photo lithographic

process, about $500. Other similar volumes will be produced in the

future, and while the i)ublication ot the first oJ these issues will not pledge

llie Society to puidish its successors, this fact ought tc) receive due con-

sideration. In any ca.se, only a snuill portion of tin- 7000 tablets will bo

published, and years will pas.s before even eight or ten volumes of like

size will bo presented for publication.
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The publication of the first volume presents therefore a single issue on

a subject of the utmost importance to sound scholarship, a credit to

American learning, and a work which will not see the light by private

enterprise. Your Committee feels that this is a case which appeals

directly to this Society, coincides with its past policy, and is certain to

add to the value and importance of its Transactions. On inquiry it

appears that a sum nearly sufficient for this expenditure can be secured

out of this year's appropriations, and the remainder can be provided for

out of next year's income. The Transactions oiler a medium in all

respects suitable, its page being of the proper size and the method of

pul)lication enabling the volume to be issued separately and should the

series be continued, they can be numbered consecutively. Your Commit-
tee therefore recommend the passage of the following resolutions .

''Resolved, That it is the sense of the Society that the publication of the

cuneiform texts transcribed from the tablets in the Museum of the Uni-

versity of Pennsylvania be begun by the publication of a single volume,

without committing the Society to the publication of successive volumes

in the series.

"Resolved, That this volume be submitted for approval to the Publica-

tion Committee of the Society and be issued by the Committee as a part of

the Transactions, due reference being had to future publications in the

series, if the same shall be determined upon in due course under the rules

and order of the Society."

Talcott Williams,

J. Sergeant Pkice,

Patteuson Du Bois,

Committee.

After a discussidn the resolutions were adopted, and also

a third resolution offered as an amendment by Mr. Martindale :

Resolved, That the sum of $500 in addition to tlie amount already appro-

priated for the publications of the Society be granted in order to further

the publication of the texts referred to in the foregoing report.

The deferred business of the Society was taken up and con-

sidered, and the following resolution offered by Mr. Bache, was

considered

:

Resolved, That tlie Society instruct the Curators to exclude from the

cases in the meeting room of the Society everything but such printed

matter as is desirable for ready reference, and from the floor any articles

which are not conducive to the primary purpose in this room of conveni-

ence of the members of the Society.

After discitssion, the motion was voted upon and lost.
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The report of the Curators presented at the last meeting of

the Society was read.

The following motion of Dr. Morris, ofifered March 18th,

was then taken up and considered.

"Resolved, That the Secretaries be requested to ask from the Academy
of Natural Sciences, the Numismatic aud Antiquarian Society and the

Historical Society, the return of all the articles belonging to this Society

that are now deposited with them."

And alter discussion the portion relating to the deposit of

the coins of the Society with the Numismatic aud Anti-

quarian Society was withdrawn.

The following resolution was then ofifered as an amendment

by Mr. Williams

:

Reiolved, That the resolution be referred to the Curators with instruc-

tions to report a plan for cataloging and labeling the Poinsett and

Keating Collection, and of placing it where it will best serve the purposes

of ethnological study.

The amendment was agreed to by a vote of 13 to 7.

The following gentlemen were declared duly elected mem-
bers of the Society

:

2203. Mr. Harold Goodwin, Philadelphia.

2204. Mr. Joseph D. Potts, Philadelphia.

And the Society was adjourned by the President.
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AMERICAN PHILOSOPHICAL SOCIETY,

HELD AT PHILADELPHIA. fOR PROMOTING USEFUL KNOWLEDGE.

Vol. XXX. December, 1893. No. 139.

On the, Mutual Eelations Between the Orbits of Certain Asteroids.

By Daniel Kirkwood, Riterside, Gal.

{Read before the American Philosophical Society, September 2, 1S92.)

The present writer, several years since,* called attention to the fact that

in some parts of the asteroid zone the orbits of particular members have
ii striking resemblance to each other. These significant coincidences have
been regarded by astronomers as worthy of study, and, in addition to the

binary and ternary clusters pointed out by the writer, others have been
designated by Tisserand,f of Paris, and by Monck, of Dublin. | These
groups, according to the former, cannot be regarded as chance arrange-

ments. "A glance at the list," says Mr. Monck, "will show that the

resemblance frequently extends beyond a single pair and embraces what
may be called a family—a circumstance which is known to occur In the

case of comets also." The writer's list (which might be extended) is as

follows :

Groups of Asteroids.

Names. a e i jr

J
f Huberta ... S.458G 0.1103 6° 16' 3290 45'

1 Hermione.. 3.4535 0.1255 7 36 357 3G

C(106)Dione 3.1670 0.1788 4 88 25 57

(104) Ciymene ... 3.1560 0.1407 2 53 63 30

(171) Ophelia 3.1554 0.1142 2 33 148 31

(63) Erato 3.1241 0.1756 2 13 39

(287) Silesia 3.1190 0.1317 3 40 65 16

II. ! (313) Medea 8.1157 0.1013 4 16 56 18

(8C) Semele 3.1015 0.3193 4 47 29 10

(805) 3.0973 0.1937 4 36 104 37

(345) Vera 3.0966 0.1975 5 11 37 48

(333) Rosa 8.0937 0.1306 1 59 106 35

L(368)Adorea 3.0853 0.1385 2 35 184 48

•1887. tAnnuaire, 1891. t S/d. ire««., October, 1888, p. 334.
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Names. a e i ^

jjj f (238) Hypatia.... 2.9081 0.0876 12° 23' 28C 24'

1(191) Kolga 2.8967 0.0876 11 29 23 21

jy f (1) Ceres 2.7673 0.0763 10 37 149 38

I (237) Crelestina .

.

2.7607 0.0738 '

9 46 282 49

H
(116)Sirona 2.7669 0.1433 3 35 153 47

(278) Paulina ... . 2.7575 0.1331 7 50 199 53

(213) Lilaea 2.7563 0.1437 6 47 281 4

r (306) Hersilia . . .

.

2.7399 0.0339 3 46 95 44

yj I (203) Pompel . . .

.

2.7376 0.0587 3 13 42 51

I

(160) Una 2.7287 0.0624 3 51 55 57

[ (301) Bavaria .... 2.7258 0.0660 4 53 24 4

yjj f (97) Clotho 2.6708 0.2550 11 46 65 82

1 (3) Juno 2.6683 0.2579 13 1 54 50

yjjj f (249) Asporina . . . 2.6947 0.1050 15 38 256 6

I (218) Bianca 2.6653 0.1155 15 13 230 14

JJ f (66) Maia 2.6454 0.1758 3 6 48 8

1 (37) Fides 2.6440 0.1750 3 7 66 26

J f (193) Ambrosia .. 2.5758 0.2854 11 38 70 52

t(l34)Sophrosyne 2.5647 0.1165 11 36 67 88

jj f (79) Eurynome . 2.4436 0.1945 4 37 44 23

\ (19) Fortuna.... 2.4415 0.1594 1 83 31 8

r (249) Use 2.3793 0.2195 9 23 14 16

XII.
-^ (115) Thy ra 2.3791 0.i939 11 35 43 2

i (84) Clio 2.3629 0.2360 9 40 339 20

Note.—o, e, i and n represent the distances, eccentricities, inclinations and perihelia

respectively.

Remauks.

1. The second cluster has eleven known members, the average ini'llna-

tioD being about 8<^ 85', that is, no one dillurs from the mean as much ns

20. Of the other groups, several are not less striliing in tlie closeness of

their relations.

2. Wlien the earlli, a.s well as Mars itself, was yet a part of the solar

atmosphere, tltcse individual planetoids were sliirling on tlio paths pre-

scribed them. Into how many nebulous fragments they may have been

Hubdividvd, and to what extent tliese raniKlcations may yet be traced, let

the astronomer of tlic future inquire.
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Further Notes on the Betoya Dialects ; frotn Utipubluhed Sources.

By Daniel G. Brinton, M.D., LL.D.

{Read before the American Philosophical Society, October y, i8g2.')

Last spring the Librarian of the Lenox Library, Mr. Wilberforce

Eames, called my attention to a manuscript in that collection, with

the following title :
" Arte de lengua de las Misiones del Rio Napo

de la Nacion Quenquehoyos, y idioma general de los mas de ese Rio,

Payohuates, Genzehuates, Ancoteres, Encabellados. Juntamente

tiene la doctrina Christiana en dicha lengua y en la del Vnga. A

I

remate.
'

'

It is a duodecimo of seventy-five leaves, complete, clearly writ-

ten, and dated at the close "Mayo 4 de 1793." It begins with a

brief exposition of the grammatic principles of the language, and

follows with a vocabulary of about 1700 words, covering 34 leaves.

At the close are versions of the Doctrina in the same tongue and
in the Kechua. Through the kindness of Mr, Eames I had op-

portunity to examine the MS. carefully, and to make from it a

number of extracts which enable me to present the subjoined

sketch of the language.

The stock to which it belongs is one concerning whose gram-

matic character the material hitherto available has been quite

meagre. In a former contribution to the Proceedings of this Soci-

ety I have shown that what are distinctively known as the Rio Napo
dialects belong to the Betoya linguistic stock, and are affiliated

with others which can be traced over ten degrees of latitude, from

3° south to 7° north latitude.

The dialect presented in the present MS. is a comparatively pure

and well-marked member of the stock, and is nearly related to the

Correguage of the head waters of the Caqueta and Putumayo rivers,

of which vocabularies have been published by different travelers.

By Hervas, and a number of other writers who have copied from

him, these Rio Napo dialects have been classed with the Zaparro

^Stock, with which they have no relationship whatever.

Nouns.

Nouns are usually employed with suffixes denoting relation which

(allow them to be arranged with a resemblance to declensions.
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Following the analogy of the Latin Grammar, the author presents

five such declensions of masculine and feminine nouns, with some

variations for neuters. The endings of his oblique cases are as

follows

:

Case Endings.

2. 3.

qm, ye, que,

ni, ni, pi,

te, ie,

pi, pio, pi, pio, ani, pi, are, ani, pi, na.

The plural is formed by reduplication, or by the general termi-

nation zea or cea, which means ''all ;" ox guati ; or, for inanimate

objects, na.

The ablative suffix, // or pio, is instrumental ; are signifies ac-

companiment.

The termination na or nam of the accusative indicates motion.

The following example of a noun of the first declension v.ill be

a sufficient illustration.

Decxensioss.
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animate from the inanimate classes. Nevertheless, such a distinc-

tion is clearly recognized in the tongue; and also the distinction

between rational and irrational beings.

The termination // indicates animate rational beings, singular or

plural ; as, pain pi raye, some people are coming.

The termination guati or huati {guay or huay), is the plural for

animate beings, whether rational or irrational, masculine or femi-

nine; as, Quito huati, people of Quito, romi-huati ox nomio guay,

womenfolk.

The plural termination for inanimate beings is na; as, zonque-na,

the trees.

Other plurals are irregular.

Pronouns.

The same forms serve for both personal and possessive pronouns.

I, my, ye or yepi.

Tliou, thine, thy, mve,.

Thou thyself, mue-repa.

That one (masc), ha, or an, or haon.

That one (fern.), haon, or aon-pi.

She, y-o.

We, our (masc. and fern.), may, or yeque, or yequepi.

You, your (masc. and fem.), musa.

They, their (masc. and fem.), imbue.

Examples

:

My clothing, ye-ea.

Thy wife, mue-rexo, or mue-nexo (from exhe, wife).

It is my son, yeqae qlva-e.

Numerals.

1, Tey (masc); teo (fem.); only one, teirepa (one itself).

2, Cayapa.

3, Toazumba.

4, Cajezea (2 with plural termination).

5, Teente (liand).

0, Teyenietey (hand -f- 1).

7, Teyente cayapa (hand -\- 2).

8, Teyente toaznmba (liand -f 3).

9, Teyente caesea (hand -j- 4).

10, Caya ente, or caya huend (two hands).

11, Caya ente-tey (two hands
-f- 1).

15, Toazumba-ente (tliree hands).

16, Toazumba-ente-tey (three hands -f- 1).

20, Caesea ente (four hands).



Brinton.1 2 i 4 [Oct. 7,

Particles.

Like other languages of this class, much of the force of the ex-

pression depends on the use of certain particles, employed as pre-

fixes, suffixes or infixes. The following examples will suffice :

ffua, causative, as, I smell (I observe an odor), ye ezi.

I smell (I cause an odor), ye huazi.

Eagi, expresses desire or wish.

Cono, to drink ; cono-eagi, 1 want to drink.

Caye. has an imperative sense.

Tere, to cut ; yere-e-caye, to order to cut.

Mapay, indicates negation.

He comes, rayge ; he comes not, ray-mapay-ge.

Que, CO, ne, ni are particles of interrogation.

Terms of Consanguinity.

A number of these are given, but their distinction is not well

explained.

^[y father, ye-aque, or hucaque, or aqma.

My mother, ye-aco, or hucaco, or acoma.

My son (child), ye-mamnque, fern, e-mamaco ; or ye-zenque, fern, ye-zenco.

My grandfather, ye co-e, or nenco-e.

^ly grandmother, ye-coe-o, or nenco-o.

My uncle, ye-pereque,

3Iy aunt, ye-pueco.

On the use of these the author adds the following note :

" Lo comun es que los tios a sus sobrinos dicen hijos, y los sobrinos

padres los suegros hijos los hermanos tios y cunados de hermiuios."

Verbs.

Conjugation of the verb oye, to love.

Present.

I love, ye oye. "We love, may oniu.

Thou lovest, oye mue. You love, mma oy'ye.

IIu loves, an oyni.

Imperfect.

I loved, ye ouha. We loved, may onahue.

Thou lovedst, mue ouhue. Yon loved, inuga oyciaeahn-e.

Ho loved, heque ouha, Thoy loved, anguati ou huapa.

rUETEIlIT.

1 hiivo loved, yeohue. We have loved, may oyn qi/me.

Thou ha«t loved, mue oyniqueeo. You have loved, muaa oysi queue.

Ho has luvcd, ian oyti queae. i'licy Iiaye loved, an guati oyniaeae.
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Pluperfect.

I had loved, ye oy paa, etc.

Future.

I shall love, oysi'ye. We shall love, onui yeque.

Thou wilt love, oygen mue. You will love, oinimusa.

He will love, oysipiyan. They will love, oycipiyan guati

Imperative.

Love thou, oynfmue.

Verbs can be formed from nouns or adjectives by adding the

particle^/; as,

Smoke, pia ; it smokes, piagi.

The Lord's Prayer.

1. May ague matemote payque.

Our father heaven-at is there.

2. Mue mami oisique pae.

Thy name be sacred.

3. Mm payquero rauyena.

Thy kingdom come.

4. Mue yeye nec^ique paye.

Thy will on earth rule.

5. Omnje s^ohuay matemote nesique paye.

Even as thy holiness in heaven (and) on earth rules.

6. Aunre yure omansepi mayni insigen.

Give to eat to-day as to us each day.

7. 3ftiy coayrosere huaneyeyen.

Our sins pardon.

8. Omaje may huanienuu.

Even as we pardon.

9. Tin huati mainre coayocere.

Those who us sin against.

10. Coayoyete mainre tantahe.

Doing evil us keep from.

11. Zea coayete mainpi pirahe.

All evils us from deliver.

I. Matemote appears to be a locative reduplicated form from

efnue, above
; payque, to be in a place.

3. Payquero, from/rt/«, man, master
;
quero, place or town ; rau-

yena, from raye, to come.
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4. The phrase "Creator of heaven and earth" is translated

viatemote yejare nesiquete.

5. The words negique paye seem to be repeated by error.

6. Aunre, from aunne, to give to eat, derived from anye, to eat

;

insigen, from sia, day ; another word for day is tnun(e ; both are

•evidently from n(e or ense, sun.

7. Coayocere, sins, from coa or qua, bad.

8. Huanienuu ;. the vocabulary gives huaneyeye, to pardon.

10. Coayoye or coayoze, evils ; coayeteyoye, to commit sin.

11. Pirahe, deliver; so in the Signarse, *' Deliver us, O Lord,"

viainpipirahe may aque Dios.

The following is the version in '' Encabellada," given from the

Mezzofanti Collection in Teza's Saggi Inediti de Lingue Americane

(Pisa, 1868):

Hay ake matemote payque mue mami, oycique paye mue paykero : mnyn i

raygen mue yeye nezique paye exanie yexaaa, matemote yoygi. Zia omun-

cepi aunre mayni incigen : may quayeyocere gua7iiyenigen exanie may
quayeyocehuatire guaniyenichanu : quayeyote maypi piraygen ziaqua qua-

chacere mayni relaygen.

It is evident that this is the same dialect, but a version by a dif-

ferent hand, in which a varied phraseology has at times been

adopted.

Vocabulary.

Above, upon, emue.

Alive, living, htiaje.

All, iia, or ziaye, or zea.

Asbes, unta.

Bad, coa.

it is bad, quagi.

Beard, zebi, zehiu.

Before, yehua.

Belly, apue, or etapue.

Below, oca, ocare, hvehue.

Bird, pi-ha.

Black, neaqut, or neaxaye.

Blood, tie.

Blue, pocoro.

Body, juru.

Bono (o( animals), huay tarapue.

(or mao), pain tarapue.

Boy, zin or ziba-e.

(fern.) girl, ziba-o.

Bread, haun.

Breast, catihue.

Browiiisli (monvdo), eariri.

Build, to, encne.

Burn, to, vye, or eoye.

Canoe, yogue, or eoniu.

Come, to, raye, or rayge, or mane.

Cotton, yei, or yeg-y.

Dance, to, reroye, or nanuye, or

nemeaye.

DeAd, juyneique, otjuni;e.

Deity, ayrcoque.

Dog, yay, or gho-pe

Drink, l«>, uncuti.

Earth, land, yexa.
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Ears, caxoro.

Eat, to, anye.

Egg (raw), Jiuajezia.

(cooked), qnaco jezia.

Enemy, juajo pain, or guato pain.

Eyes, nanqua, or nancoca.

Face, zi-a.

Father (spiritual), pairi.

(natural), jaque, or vacaque.

Feather, ca.

Female, romio, or nomio.

Finger, mono.

Fire, toa.

to light a fire, toare zoanu.

Flesh, meat, huay.

Flower, zaza.

Flute, hetuhue.

Foot, nenye, or nencaye.

Foretell, to (bym&g\c),viniareeaye.

Forehead, ziatarapue (see "Face,"

"Belly").

Go, to, zaiye.

Green, huaxe.

Guacamayas, ma (=: red, from the

color of the plumage).

Hamack, ham, or hamxe.

Hand, hente.

right hand, heja gente.

left hand, ari gente.

Head, ziumbue.

Hear, to, hachaye.

Heart, ahue.

of animals, zerne.

of inanimate things, joyo.

Heat, burning, n<j6.

Horn, of animals, xexo.

as a wind instrument, ruruhue.

Hot, raca.

House, ?iue.

new house, mama hue.

old house, punca hue.

to build a house, ?iue enene (see

"To make").

Husband, eghe, orpaque, oryohemue.

Image, idol, toyace.

Iron, quena.

Jar, qua euro

Kill, to, huaye.

Know, to, quachaye.

Lake, lagoon, zitara, or copora, or

guayra.

Lance, spear, huy.

Light, toa, or zeunze toa (==fire).

Lion, mayay.

Maize, bea, orhueha.

young, huinia hueha.

pounded, cata vea.

roasted, jarose vea.

Make, to (hacer), yoye, or nene.

Male, emue.

Man, pain, or hain.

Master, paque.

Mat, punti.

Milk, oge.

Mood, nianag, or pain.

the moon shines, naneg meagi.

full moon, nana tubetotagui.

Mother, aeo, or bucaco, or hacoma,

or jacore.

Mouth, heopo.

Nail, of finger, coo.

Name, mami.

Name, to, to call, cuymiane.

Navel, zumjupue.

New, mama.
Night, nami.

Nose, uncuepue. or aqueeze, or un-eye.

Old man, aypue.

Old woman, ayo, or punq-yo.

Pardon, to, huaneyeye, or tauye.

Parrot, Jiuee.

People, person, pain.

hostile people, guato pain.

friendly people, voi pain.

Perish, to, chaye, or xuxu chaye

Place, rovue, or quero, or taeo, or

rare.

Poor, yehui.

Pretty, ayreo, or aydeoge.
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Rain, oco (= water).

it rains, bcooi.

Red, ma.

bright red, malay.

Relation, male, xoyque.

female, xoyco.

Road, ma-a.

Round, cahua.

Salt, hazi, or ami, or quena oeha, or

o-a, or teve.

to salt, ami pegenaye.

Scorpion, puny.

See, to, inaye.

Seed, grain, ca.

Servant, slave, ^'oya.

Shaman, priest, viniapain (see "To
foretell ").

Shoulders, ete.

Silver, rehua.

Sin, coa-yoye (see "Bad ").

Sleep, to, cane.

Smell, to, yeye-ye.

Small, little, afimania.

Smoke, pia.

Sou\, joyo (see "Heart").

Spittle, co-o.

Spring, fountain, oco renia (see

"Water").
Star, manuco.

the Pleiades, vze po.

Stick, iarapue.

Stone, quena.

Straw, tayajuime.

Sun, 11(^6, or ense.

the sun rises, nt^e nnntagi.

Talk, to, n-caye, or cocacaye.

speech or words, caye.

language, coca.

Thief, naaque.

Tiger, ayro-yay (see "Woods,"
"Dog").

Time, rem.

Tobacco, mueto.

in powder, xea, or xcna mueto.

To-day, yure.

Tongue, the, zemeno, zemeyo.

Town, village, quero, or taco, or

raripue(see "Place").

Turtle, cohue, or puca, or taxeya.

Urine, cone.

Water, oco.

drinking water, ocoraca.

clear water, cositaye oco.

Weight, requexi.

to weigh in a balance, cuencuesi.

Wind, tutu.

Wish, to, yeye.

White, poo.

Woods, forest, ayro, or mue.

Yellow, zeno, zonio, or paco

Yesterday, niamina.

On tTie Phytogeny of t/ie Vertebrata,

By E. D. Cope.

{Read before the American Philosophical Society, October 7, 1S9S.)

T have traced the origin* of the Mammalia to the Theromorous rcjitiloa

(tf the Permian epoch, for the following reasons. The latter include the

Pelycosuuria, Cotylosauria, Procolophonlna and perhaps other orders.

In both claoses there is only one posturbital arch of the skull, and this

is the zygomatic. In both (excepting Prototherla and Procolophonlna f )

• rrrx;cc<li. Amor. Phllo«. Soc., IS^M, p. 4S.

t Soolejr, rbllot. Trana. Royal 8oo., 1M80, 209.
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the coracoid element is of reduced size, and is coossified with tlie scapula.

In both (except Cotylosauria) the capituUir articulation of the ribs is in-

tercentral. In both, the humerus has distal condyles and epicondyles,

and there is an entepicondylar foramen in the Pelycosauria as in the

lower Mammalia. The posterior foot is constructed in the Pelycosauria

almost exactly like that of the Prototheria. The single occipital condyle

of the reptiles is not found in the Mammalia, but in some of the Lacertilia

(Uroplates, Gecco) there are two condyles, the median (basioccipital)

portion of the single condyle being rudimenlal. The Pelycosauria could

not, however, have given origin to the Prototheria, since in that sub-

class of mammals there is a well -developed coracoid. But in the Proco-

lophonina this element is developed as in the Prototheria. Moreover,

the Pelycosauria and the Procolophonina have the interclavicle, which

is an element of membranous origin, while in the Prototheria we have

the corresponding cartilage bone, the episternum. This element is pres-

ent in the Permian order of the Cotylosauria, which is nearly related

to the Pelycosauria. This order has, however, single-headed ribs, spring-

ing from the diapophyses, which is not usual in the Mammalia. But

in some Cotylosauria the diapophyses are short, and in the Monotre-

mata the postcervical ribs are single-headed, so this character may not

l)rove an insurmountable one. It is evident that the Mammalia were

derived from some type probably referable to a Permian reptilian order

of the Tlieromorous series, although to which one is not yet known.

The Reptilia have been supposed by Ha^ckel to have taken their origin

from the Batrachia. I have indicated that it is probable that the

Batrachian order, which stands in this relation to the Reptilia, is the Em-
bolomeri of the Permian epoch. This conclusion rests on the following

consiJerations. The Reptilian order of the Cotylosauria approaches the

Batrachia of the subclass Stegocephali in the overroofing of the pos-

terior regions of the skull ; in the presence of vomerine teeth, and in the

absence of obturator foramen of the pelvis. In some Cotylosauria (Dia-

dectidse) the stegocephalian intercalary bone of the skull is well devel-

oped. But in the Cotylosauria, the vertebral column consists mainly of

centra, while in the Stegocephali it consists entirely or partly of inter-

centra. But in the Embolomeri the centra are well developed, and are

larger than the intercentra anterior to the pelvis. Hence this is the only

order of Stegocephali from which the Reptilia could have been derived.

Haeckel derived the Batrachia from the Dipnoi (Dipneusta). and I fol-

lowed him in this belief, being strengthened in it by Huxley's ascription

of an autostylic suspensorium of the mandible* to both divisions. This

phylogeny is questioned by Pollard f and by Kingsley $ who would see

the ancestry of the Batrachia in the Crossopterygian fishes on embryologi-

cal grounds derived from a study of Polypterus. In support of their

* Proceedings Zoological Society of London, 1876, p. 59.

+ Anatomischor Anzeiger, vi, p. 338, 1891.

t American Naturalist, 1892, p. 679. Kingsley would also derive the Dipnoi from

Crossopterygia.
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view I would cite the absence of the maxillary arch in the Dipnoi, and its full

development in the Stegocephali, which are the ancestral Batrachla. The
large development of the dorsal and anal fins in the Dipnoi is not

favorable to the Hseckelian view ; nor do the paired fins approach as

nearly to the limbs of Batrachia as do those of some other fishes. It has

been shown by Huxley that the suspensorium of the Batrachia is hyostylic

in its earliest stages, and that it becomes autostylic at a later period of

development. The Batrachia raaj' then have originated from a hyostylic

Teleostomous fisli ; i. e., one with complete maxillary arch. Among
Teleostomata we naturally look for forms with limbs which approach

nearest the Batrachian type, and in which median fins are feeble or want-

ing. Such are the Rhipidoplerygia, which include the families of Holop-

tychiidfe, Tristichopterida;, Osteolepidldte, Coelacanthidfe and perhaps

some others. These families, except the last, abounded in the waters of the

Devonian period, at the time when the ancestors of the Batrachia also

Fig. 1. EusthmopUron foordii Whlteaves; }4 natural size,

wick. From Whiteaves.

Devonian of New Bruiis-

existcd. All of them agree in possessing the median fins of greatly re-

duced proportions, and the mesodermal or internal elements of the paired

fins more like the limbs of the Batrachia than are those of any known fishes.

The constitution of the superior cranial wall is a good deal like that of tlie

stegocephalous Batrachia. Tlie cliaracters of the fins can be learned from

the accompanying figure of the Euathenopteron foordii Wliiteaves, one

of the Tristichopteridic. Tlie pectoral fin well-nigh realizes (^egenbaur's

theory of the derivation of the Olilropterygium from the Archipteryglum.

The question of the ancestry of the Batrachia cannot bo considered lo

be yet settled.

The anceHlnil type of fishes is probably the Ichlhyotomous order of the

subclass of sliarks (Elasniohrunchii).* Tlicy are hyostylic, and liave cranial

•Cope, ProCMxl'lnyn Amur. Thllo*. Soc., l.sfM, p. 5S&.
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segmentation, the basioccipital element beiag conspicuous. The fins are all

primitive, and those of all other types of fishes might have been derived

from them. Opposed to this estimate of their relation to other vertebrates

is the fact that they have not been yet found prior to the Carboniferous

period. But our knowledge of the fishes of the Devonian is yet very

imperfect. The types ancestral to the Pisces must have existed in the

Silurian, and forms which may well have lultilled this function have

been discovered there. 1 refer to the Agnatha, which have been traced to

the summit of the Devonian. The Silurian Agnatha are the Pterasp-

rididse, which display the lowest type, and the Ccphalaspidida^ and these

were succeeded by the Pterichthyidaj in the Devonian. There is a wide

gap between these forms and any of the fishes, and nothing can be

affirmed plausibly with regard to the phylogeny. There are superficial

resemblances between the dorsal and ventral dermal scuta of the Pterich-

thyidaj and the Arthrodirous Dipnoi, but there is no considerable affinity

between those divisions.

Fig. 2. XenacanthuB dechaiii, one of the Ichthyotoml ; restored by Dr. H. E. Sauvage.
I'rom the Coal Measures of France.

The extinct Agnatha agree with the existing lampreys in the absence of

lower jaw and pectoral (scapular) arch, and both must be traced, in accord-

ance with Hicckel's phylogeny, to theAcrania, which is now represented

by the amphioxus (genus Branchiostoma). This order is easily the ancestor

of existing Vertebrata, and shows points of resemblance to both Tunicata

and worms. It has been suspected by Dohrn to have undergone degenera-

tion, which may have been the case, since this phenomenon is so abun-

dantly exhibited by both Tunicata and worms. It is not difiicult to believe

with Kowelewsky, that the Acrania were derived from the Tunicata.

Semper has suspected, on the other hand, that the ancestors of the

Vertebrata are to be found in the Annelide worms.
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On Some Points in the Kinetogenesis of the Limbs of Vertebrates.

By E. D. Cope.

{Read before the American Philosophical Society, October 7, 1S92.)

The following paper is designed to supplement some omissions from my
previous discussion of this subject in the memoir "On the Mechanical

Causes of the Origin of the Hard Parts of tlie Mammalia."*

I. The Segmentation of the Chiuopterygium.

The segmentation of the limbs in the Vertebrata is a simple mechanical

problem. Paleontology and embryology concur in proving that tlie

limbs originated in primitive folds in the external integument, and that

their connection with the internal skeleton was of later accomplish-

ment. At first free, they sought points of support on the skeleton, but

did not lose their free mobility when this contact was attained. Appro-

priately to the mechanical conditions of rigidity and flexibility necessary to

their use in a fluid medium, they were originally composed of slender rods

which were segmented by interruptions at suitable points. The articula-

tions of the fin rays of fishes have been made the subject of an interesting

research by Ryder, who finds them to be fractures, due to flexures during

motion in the water medium. f The limb of land vertebrates (the chirop-

terygium) was derived from one of the forms of fins (rliipidoplerygium)

of water vertebrates. This is the simple type of primitive fin displayed

by the Paleozoic Teleostomi of the superorder Rhipidopterygia. Wliether

the subdivisions of the chiropterygium, the propodial, metapodial and

phalangeal bones, etc., were divided from the primitive biixnches of the

urcliiplerygium, as held by Gegenbaur; or whether they have developed

by sprouting from a simple axial series of segments, as held by Baur ; or

whether, us I have suggested, it is a derivation from the rhipidoptery-

gian type of paired fin (Fig. 1, p. 280), is not yet decided. In either case,

the limbs of tlie first laud animals were segmented and flexible at the

joints between llie segments. Tlie necessities of such limbs arc twofold :

first, to serve as supports when at rest or in progression ; second, to be

applied to the body in protection from enemies, or in aiding the functions

of feeding, reproduction, etc. The first function requires principally

mobility at liie point of connection with the body. Tiie second, flexi-

bility at some point on the shaft of the limb. The two kinds of move-

ments in question would conserve two principal points of flexure, and

these would be for the fore limb, just what wc find, the shoulder and

elbow joints ; and for llie hind limbs, the hip and l<nee joints. Tiie two

median jolntit are directed in opposite ways, Iho elbow backwards and

• Amcricim Journal of MorphoUxry, Hi, 1889, p. 137.

t I'rococdliiKa uf the American Phlloaopblcal Society, 1880, p. M7.
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the knee forwards. This diversity is clearly due to the diverse positions

of the functioning regions. The opposite extremities of the alimentary

canal, the posterior including the exits of the urogenital organs, requires

that the fore limbs should bend forwards, and the posterior limbs back-

wards. And the constantly recurring necessity for the exercise of these

flexures must necessarily have developed the appiopriate articulations

in preference to all others. The terminal flexure, that of the wrist or

ankle, has been evidently due to a similar mechanical cause; viz., the

flexure due to pressure of the weight of the body on the terminal segments
when in contact with earth. The distal segments are the most
slender in all types, and least able to maintain a linear direction under
pressure, hence, they have flexed easily and thus the line of separation be-

tween leg and foot had its origin.

II. The Origin op the Crests op the Humeral Condyles.

I have already pointed out {op. cit.) the kinetogenetic origin of the tongue
and groove articulations in the Mammalia.
An excellent example is furnished by the elbow joint of the Quadru-

mana and Diplarthra. In the lower Mammalia, including the Carnivora

{op. cit, PI. ix, fig. A), the distal end of the humerus presents a submedian
groove which receives the ulna, and on the inner side of it, a more or less

convex surface, which is applied to the head of the radius. The coronoid

process of the ulna is narrow and its dense bounding walls impinge on the

broad face of the humeral condyle in flexion and extension, and transfers

to it the force of impact when the foot strikes the ground. In either case,

strong pressure has been brought to bear on the humeral condyle and it

has yielded to the denser body of the ulna, thus forming the groove in

question. In such Mammalia, the effect of the head of the radius on the

humeral condyle has been similar and in the same direction, i. e., up-

wards. The dense edges of the former have impressed themselves on the

hitter, while the unsupported middle portion has yielded in the direction

of gravity, and the result is what we find, *. e., a cup-shaped surface of the

head of the radius, and a convexity of the humeral condyle, adapted to it.

Among specializations of the elbow joint, I call attention to two. In

the Quadrumana, the head of the radius, probably owing to continued

supination of the manus, occupies a position at the external side of the

coronoid process of the ulna, and impinges on the outer part of the con-

dyle of the humerus. The concavity of its head and the convexity

of the humeral condyle are visible as before, but a prominent tongue or

keel, which has been called the intertrochlear crest, separates the ulnar

and radial surfaces of the humerus. (Fig. B). This keel occupies the

groove or interval which separates the head of the radius from the coro-

noid process of the ulna. It is plain that we have here another tongue

and groove joint, produced by the mutual adaptation of parts, under
strain, pressure and impact. The other extreme of elbow joint is found in
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that of the diplarthrous Ungulata (Fig. E). Here the head of the radius,

•while retaining its normal position on the inner side of the forearm, is

extended to the external side of the ulna and even beyond it, adapting it-

self to the entire width of the humeral condj'les. The same structure is

found in the specialized forms of both series of Diplarthra, the Perisso-

dactyla and Arliodactyla. This expansion of the head of the radius ap-

pears to be in direct relation to the duration through long geologic ages

of the impacts which have affected the limbs of these, the swiftest of the

Mammalia. That the head of the radius should be spread so as to fit the

entire surface of the humerus as an effect of continued impact, seems to

be a mechanical necessity. But in addition to this we find a tongue-and-

groove adaptation in which the crest (which I have called the trochlear

crest), articulates with a groove in the head of the radius. The internal

articulation of the humerus with the radius has the usual form, convex

and concave distad. The trochlear crest marks the external border of

the olecranar groove of the humerus. But the external part of the

humeral condyles is converted into a roller which is set oflt from the

trochlear crest, by the abrupt contraction of its diameter ; while the cor-

responding part of the head of the radius projects to fit it exactly.

A probable explanation of the form of this roller may be derived from

a consideration of the almost identical structure of the metapodio-phalan-

geal articulation in the Arliodactyla. The internal and external sides of

the distal metapodial condyles are not similar ; a character very distinct

in the Artiodactyla (Fig. E). This is simply due to the unequal pres-

sure exerted on the two extremities of the condyle by the phalanges, ow-

ing to the divergent direction of the digits when serving as a support.

In the distal end of the humerus, the same effect is seen, the external

part of the condyle nearly resembling the corresponding part of the meta

podial bones. This is traceable to the same cause, viz., the divergent posi-

tion assumed by the forearm on the humerus, when the weight is sup

ported on one fore leg only. This brings the line of pressure through the

external part of both the head of the radius and the humeral condyle

(Fig. 42).

Altliough I have already given what is essentially the same explanation

of this structure (op. cit., p. 190), the above renders clearer some points

III. Atiiopby of the Ulna and Fibula.

Successive atrophy of the ulna and fibula is coextensive with reduction

of the number of the digits in the ungulate Mammalia, and with tiie de-

velopment of the digital pataglum in tiio bats. This is in broad contrast

to the sulK'qual development of the ulna and radius in the Cetacoa, where

the fore limb functions as the blade of an oar. The cause of the re-

duction of the two ck-ments in the Ungulata is the restriction of the func-

tions of the (ore and hind limbs to the radius and tibia respectively. The
distal cxlrcmllles of Ihe ulna and fibula iu primitive Ungulata were sup-
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ported by the external bones of the carpal and tarsal series respectively.

The reduction of the external digit deprives the external bones in question

of their share in the support ofthe general weight, and consequently relieves

them of impact, which now passes through the longer median digits which
remain. The median digits, on the other hand, support the radius and tibia

through the medium of the carpus and tarsus, and it is these elements,

therefore, which function in the use of the limb. We have here an evident

illustration of the effect of disuse in eflfecting the atrophy of an element,

and of use in increasing the size and complexity of an adjacent element of

the same organism. No other explanation seems possible, for the ele-

ments which are reduced and those which are enlarged are subjected ia

every other respect to the same conditions.

On False Elbow Joints.

By Prof. E. D. Cope, Ph.D.

{Read before the American Philosophical Society, December 2, 1892.)

I have in various papers formulated and defended the hypothesis that

the peculiar characters of the articulations of the mammalian siceleton are

due to mechanical causes operating throughout the ages of geologic time.*

I had previously traced the succession of these modifications from simple

reptilian types, through various stages, to the highly specialized and
mechanically perfect structures seen in the higher Mammalia. The
series of forms revealed by paleontologic research is so complete as to leave

little doubt in the mind as to the manner and cause of their origin. The
theory thus derived, which I have called kinetogenesis, depends for its

demonstration on two assumptions. The first is that living osseous tissue

is plastic, and. is therefore readily modified in its form by impacts, strains,

friction, etc. ; and the other is that one which is necessary to all evolu-

tionary hypotheses, that acquired characters are inherited. I do not pro-

pose to discuss here the latter proposition, but I desire to oflfer some
evidence in support of the former. Marey tells up,f as a result of a study

of pathological conditions of articulations, that "after dislocations the old

articular cavities will be filled up and disappear, while at the new point

where the head of the bone is actually placed, a fresh articulation

is formed, to which nothing will be wanting in the course of a lew

months ; neither articular cartilages, synovial fluid, nor the ligaments

which retain the bone in place."

Specimens demonstrating the truth of this statement of Marey are also

Origin of the Fittest, 1887, p 368 et seq. ; " The Mechanical Origin of the Hard Parts of

the Mammalia," American Journal qf Morphology, 1869, p. H8.

t Animal Mechanism, 1874, pp. 88, 89.

PROC. AMEH. PHIL03. SOC. XXX. 139. 3k.- PRtNTED J.\N. 6, 1893.
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demonstrative of the truth of the doctrine of kinetogencsis. Two such

have recently come under my observation—bolh of them cases of disloca-

tion of the elbow joint. One of these is that of a man (No. 1838, Wistar

and Hornor Museum of the University of Pennsylvania), where the

cubitus is luxated backwards. The other is that of a horse, where the

cubitus is luxated outwards, which I owe to the kindness of Dr. William

B. Werntz, Vet., of Philadelphia. These specimens are especially^

instructive as exhibiting the different effects of different luxations of the

same articulation.

Elbow of Man.

The human elbow, for which I am indebted to the authorities of the

University of Pennsylvania, is so dislocated as to have allowed little

flexion and extension during life, but the radius retained rotary motion.

The humeral condyle rests on the ulna anterior to the coronoid process,

and the head of the radius is in contact with the posterior side of the

external epicondyle. It has resulted in consequence of the abnormal

position of the humerus, that a new coronoid process has developed as

far anterior lo the true coronoid as the latter is anterior to the olecranon ;

and that a new humeral cotylus has appeared between the two coronoids

whose fundus is considerably elevated above that of the old one. In

consequence of the contact of the head of the radius, a deep cotylus has

been formed on the posterior face of the external epicondyle and adjacent

part of the condyle of the humerus, which is well adapted to the radial

head. From both of these new cotyli I removed a layer of articular

cartilage, and the osseous surface is as smooth and dense as those of

normal articulations. The edges of the cotyli are not as smooth as

those of the normal, but display the greater or lesser irregularities of

unfinished osseous deposit, except the internal border of the radial

cotylus of the humerus which is perfectly regular.

Remarkable exostoses accompany the development of the cotyli. The
normal humeral cotylus of the ulna is partially filled with rough osseous

deposit. The internal epicondyle of the humerus sends a process down-
wards and posteriorly towards this cotylus, which it does not reach, but

projects freely. The external epicondylar region develops three processes

of which the posterior and inferior anterior (distal) embrace the head of

the radius, forming the posterior and anterior boundaries of the radial

cotylus. Two ridges of exostosis of the shaft terminate at the posterior

process. The superior anterior process is short, and projects freely

distad. But a small portion of the condyle proper retains its articular

surface; that is the posterior part of the internal condyle which articu-

lates with the ulna. Tiie remaining surface of the condyles is concealed

by irregular bone deposits which (luite obliterate its normal form, espe-

cially on tiic posterior (olccrnuur) surface, where the deposit is thickest

and most irregular.
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Elbow of a Ilorse.

I am informed by Dr. Werntz that the horse with dislocated elbow

lived for about two years after the accident, in the countrj', dying of

pneumonia. It used the leg (the left one) to a moderate degree, walking

on the extremity of the hoof, with (he elbow everted.

It results from the dislocation, that the internal part of the head of the

radius was in life without opposing humeral surface. The trochlear crest

of the humerus rotated inside of the median ridge of the head of the

radius ; and tlie interior roller of the humerus projected freely within the

internal border of the head of the radius. The external border of the

humeral condyles corresponds to the trochlear groove of the head of the

radius, whicli, of course, it does not fill. Since the internal face of the

olecranar process rotates on the external epicondyle of the humerus, it

follows that the external face of the olecranar process has no contact and

was unused.

The mechanical result of this position of the parts is as follows : The

internal side of the olecranar process develops friction on the external

su-rface of the external epicondyle of the humerus. The trochlear crest

of tlie humerus produces the same along the inner side of the median crest

of the head of the radius. The expansion of diameter of the internal

roller of the humerus produces friction on the internal edge of the head of

the radius.

The structural result may be divided into two divisions : first, those

developed at points of contact of the parts tlius abnormally brought

together, and second, those which appear at points abnormally sepa-

rated.

Class First. (1) A large new facet is developed on the posterosuperior

aspect of the external epicondyle of the humerus (la, Figs. 1 and 3),

which lies in an arc continuous with that of the external roller (or con-

dyle), and whose surface is directed downwards and outwards. It occu-

pies tlie usual position of the external flexor metacarpi muscular inser-

tion, which is In the normal humerus a truncate oval, looking down-

wards and backwards. This surface has been almost entirely removed,

the posterior lace of the lateral rib of the humerus terminating below

in an obtuse acumination, instead of the form described. The form of

the new facet is not entirely due to the planing down or absorption of

this region. The external epicondylar fossa is filled with exostoses, of

which a large one in a superior position contributes material for the

interior part of the new facet. The posterior rib of the humerus is also

exoslosed so as to present a rough surh\ce of greater transverse extent

than in the normal humerus. This mass overhangs the new olecranar

ficet, forming a guide to its free extremity in rotation, the latter thus

running in an open groove. Thus is further lu.\ation in a measure provi-

ded against.

(2) The internal half of the humeral f\icct of the olecranar process is

narrowed, and its prominent internal rim rounded off; and it is con-
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tinued to the radial articular surfiict, instead of being separated by an

interruption as seen in the normal horse. In extension and flexion the

prominent posterior border of the new olecranar facet of the humerus

rotates behind tlie humeral olecranar fixcet just described. Posterior to

this depressed surface there rises an abnormal bony crest which is con-

centric with the olecranar and humeral surhxces, and serves as a guide in

extension and flexion of the crest of the humerus which moves in the

surface in front of it, which becomes, through the presence of this crest, an

open groove {Ic, Figs. 4, 5).

(3) A triangular siiallow facet is formed on the posterior part of tlie

head of the radius corresponding to ihe trochlear crest of the humerus

(//.Figs. 2, 4).

(4) A corresponding facet appears on the posterior part _of the trochlear

crest of the humerus, which penetrates the dense layer (/c, Fig. 1).

(5) The internal extremity of the humeral surface of the head of the

radius is beveled off" by the expansion of the internal roller of the hu-

merus, forming a new facet of perfect articular character {lb, Figs. 1,

2, 4).

(0) A facet corresponding to (5) is developed on the internal roller at

its middle, considered either transversely or auteroposteriorly. It is of an

elongate oval form, and its 8Ui)erior portion penetrates the dense layer

ild. Fig. 1).

Clasf Second. (1) The trochlear groove of the head of the radius has

nearly closed its anterior and posterior margins by osseous outgrowths,

the largest of which, the posterior, so fills it as to supiwirt the external

part of the external humeral condyle in extension and flexion {2a, 2b,

Figs. 2, 4, 6).

(2) Exostoses cjCist on the external side of the humeral facets of the

olecranar process, wliich fill part of the concave arc of the ulna, necessary

for adaptation to the external border of the humerus in its new position

{iic. Figs. 4, 6).

(3) At the internal and posterior sides of the head of the radius a mas.s

of exostoses causes a considerable thickening of the bone. Its thickness

on the internal side is just equal to the free projection of the internal

roller of the humerus within the head of the radius. It is not, however,

built up to the plane of the head of the radius, and so does not yet sup-

port the humerus.

Summary.—As a result of the abnormal action of this luxated elbow wo
have the following production of new structures. Four complete new
facets, viz. : One on the humerus, one on the ulna, one on ulna and

ludius, and one on tlie radius. Two inconiplele new facets on the

humerus. The development of two new crests, which serve as guides to

rotating margins. Second, the partial tilling by exostosis of two unused

lacctA, one on the ulna, and one on tlio radius ; third, the tilling by exos-

tosis ufan cpicoudylar fossa which serves to build out a new facet; and,

fourth, the buildiag out by exostosis of the head of the radius, which if
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continued would have extended the head of the radius for adaptation

to the inwardly luxated humerus.

Etiology.—That the new structures described are due to the abnor-

mal mechanical relations of the bones, will be questioned by no one. We
observe three distinct processes of osseous metabolism due to these con-

ditions. These are : First, the removal of tissue from its original locality,

and the substitution of dense tissue for spongy tissue at the point of

removal. This has been accomplished at three points. A. Where the

inferior extremity of the external posterior rib of the sliaft of the humerus

has been largely cut away, in adaptation to the movement of the olecranar

crest of the ulna, and a dense layer developed over the new surface thus

produced. B. Where the internal border of the head of the radius has

been beveled oif. C. Where the internal face of the humeral facet of the

olecranar process of the ulna has been planed down without exposing the

spongy bone. That this process was not completed at some points is

sliown by the two new facets of the humeral condyles, where the dense

layer is penetrated and no corresponding dense layer established on the

spongy layer thus exposed (Figs. Id and Je).

Second. The deposit of osseous bodies beneath the synovial walls where

the bursa was kept expanded by the failure of the articular ends of tlic

bones to maintain contact, as in the case of the trochlear groove of the

head of tlie radius, and the external side of the humeral facet of the ole-

cranar process of the ulna.

Third. The development of exostoses at the insertions of articular lig-

aments and tendons at the following three points : A. At the insertion

of the flexor metacarpi externus ligament, at tlie exterior border of the

]H)stenor face of the inferior end of the shaft of the humerus, which crest

overhangs the new facet above described. B. Where the osseous crest is

developed on the ulna, concentric with the interior humeral facet of the

olecranar process. C. Where extensive exostosis appears on the internal

side of the head of the radius. D. Where the external cpicondylar fossa

is filled with exostoses (other ligamentous exostoses at 3«, /and g, Figs. 1,

2, 4. 5).

From the above analysis we may derive the following conclusions as to

the nature of the metabolism in the several cases :

Class First Continued excessive friction removes osseous tissue from

the points of contact until complete adaptation is accomplished and the

friction is reduced to a normal minimum.

Class Second. Where tlie normal friction is wanting, and an inflamma-

tory condition is maintained by a pulling stress on the investing synovial

membrane, excess of osseous deposit is produced.

Class Third. Stress on the articular ligaments and tendons stimulates

osseous deposit at their insertions, which deposit may be continued into

their substance. This is a pulling stress.

Conclusions.—We find illustrated in these specimens three kinds of

osseous structures which are observed in normal vertebrate skeletons.
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These are, articular facets, osseous deposit at presumed points of irrita-

tion from various stiiuijli, and tlie development of bone at ligamentous

and tendinous inserliiJn*. To the combination of the causes which pro-

duce the first and second effects we owe most of the secondary pecu-

liarities of the vertebrate skeleton ; and to the tliird we owe tlie funda-

mental construction of the skelfton on which the secondary modifications

have been superposed. It is not important to our contention if the his-

tological structure of some of the abnormal osseous deposits in our speci-

men may differ slightly from the normal tissues sought to be explained by

it. This may be accounted for by the different circumstances to which the

two sets of phenomena are due. In the dislocation the change from the

antecedent state of the parts is violent and abrupt. In the evolution of

the vertebrate skeleton the process was slow and gradual. In the cases

of the luxations nature had to meet the changed conditions by correspond-,

ingly abnormal measures. In orderly evolution " saltus n on fecit." It

may, however, be justly inferred, that if such characteristic structures

can be produced in the space of mouths, how much more easy has it been

for stimuli of allied character to develop the features of normal articula-

tions during the ages of geologic time.

We have here, also, an instructive lesson as to the matter of inheritance.

Every one knows that mutilations, lu.xatious, etc., are not usually inherited.

This is because they are not "acquired " in the proper sense of tlie word.

Since characters truly acciuired are inherited, it is evident that a long con-

tinuance of the stimuhvling cause is necessary to produce a true acquisi-

tion. The difference between a character produced by causes apart from

the normal life of an animal and not repeated, and those produced by

causes operating daily and hourly for geologic ages, is necessarily very

great. And, as Prof. Scotl* remarks, the latter have not been acquired

during the lifetime of each generation, since they are found in the young
before birih, before external stimuli have had the opportunity to exert

their indueoce.

Explanation of Pl.vtes.

Figs. 1-5. Homo sapiens, luxated elbow joint ; one half natural size.

1. Luxated elbow joint, fronj within.

2. Luxated elbow joint, from outer side.

3. Humerus, posterior view of distal region.

4. Humerus, distal view.

0. Ulna and radhis, anterior (superior) view.

Lettering.—//, luunerus ; U. ulna ; Ji, radius; C, (^oronold process ; C',

second (ttbnorn)al) coronoiil process ; 0, olecranon ; A'/i, entepicondyle ;

Ee, eclepicondyle : Eno, nnicpicondylar exostosis ; Keo, ectepicondylar

cxostosiB ; Co, condylar cxosiosis ; Cos, superior condylar exoslosls ; CVt,

• "On tho Oirtcol(>gy of Mcioliippiis luul Lcptoineryx," American JoiiriuU of Morfiholumi,
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inferior condylar exostosis ; Hf, humeral facet ; Rf, radial facet ; llj, ulnar

facet.

Figs. 6-11. Bones of abnormal left elbow joint of horse ; one-half nat-

ural size.

12, 13. Normal bones of elbow joint of horse ; one-half natural size.

6-12. Humerus, distal views.

7-13. Cubitus, proximal views.

8. Humerus, external view of distal extremity.

9. Humeral articulation o" cubitus, from above.

10. Cubitus, internal view.

11. Cubitus, external view.

Additional lettering.— Op, olecranar process of ulna; Cp, coronoid pro-

cess of ulna ; Og, olecranar groove of humerus ; Tc, trochlear crest of

humerus ; Tg, trochlear groove of humerus ; Eltc, external humeral facet

of coronoid process ; Ihc, internal ^lumeral facet of coronoid process.

The lettering of the abnormal facets and exostoses in Figs. 6-11 con-

forms to that of the same in the etiological classification on page 289.

Stated Meeting, September 2^ 1892.

Present, 3 members.

President, Mr. Fraley, in the Chair.

The decease of the following members was announced

:

M. F. Longstreth, Sharon Hill, Pa., December 27, 1891,

set. 73.

H. Burmeister, Buenos Ajres, May 6, 1892, set. 86.

John K. Baker, Philadelphia, June 22, 1892, aet. 74.

George William Curtis, New York City, August 31, 1892,

£et. 68.

Correspondence was submitted as follows

:

A letter accepting membership from Mr. Joseph D. Potts,

Philadelphia, dated May 24, 1892.

A letter acknowledging receipt of diploma from Dr. Caspar

Rene Gregory, Leipzig.

A circular from the R. Accademia delle Scienze di Torino,
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announcing the deatli of its Vice-President, Prof. Comm.
Giovanni Flechia, June 3, 1892.

A circular from the Committee for the Erection of a Mon-

ument to the Memory of M. A. de Quatrefages, inviting sub-

scriptions for that purpose.

A circular from the Royal Society of N. S. Wales, offering

its medal and £25 for the best communication containing the

results of original research or observation upon the various

subjects named.

An invitation from the Buffalo Historical Society to the

unveiling of the statue of Red Jacket, erected by that Society,

to take place June 22, 1892.

An invitation from the Deutsche Anthropologische Gesell-

schaft, to attend the Twenty-third Congress, to take place at

Ulm, August 1 to 3, 1892.

A circular from the American Chemical Society, New
York, announcing the Fifth General Meeting, to be held at

Rochester, N. Y., August 16 and 17, 1892.

A program of meetings and excursions of the Sixth Ses-

sion of the Congr^s G(5ologique International, to take place at

Zurich, in 189i.

Announcement of the Tenth Session of the Congr^s Inter-

nationale des Orientalistes, to be held at Lisbon, September

23 to October 1, 1892.

A letter from Mr. Lorin Blodgett, dated Philadelphia, July

16, 1892, enclosing memorandum of a project devised by his

ancestor, Samuel Blodgett, for the formation of a National

University, to be erected in Washington, D. C.

A letter from C. II. Hart, Esq., giving reasons to show that

the portrait labeled Francis llopkinson was really that of

Samuel Vaughan. The communication was referred to the

Curators.

Letters of envoy were received from the Australasian Asso-

ciation for the Advancement of Science, Sydney; Naturfor-

8che Gesellschaft, Dorpat, Russia ; Comite Geologique, Ob-

servatoire Physique Central, St. Petersburg ; Institut Mdtdor-

ologique de Kournaine, Bucarest; Socidtd R. Norvdgienne dcs
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Sciences, Throndhjem ; University Royale, Lund, Sweden,

Musde Teyler, Harlem, Holland ; Maalscbappij der Neder-

landsche Letterkunde, Leiden, Holland ; Naturforschende

Verein, Briinn, Austria; K. Akademie der Wissenschaften,

Berlin ; K. Siichsische Gesellschaft der Wissenschaften,

Leipzig ; Gesellschaft zur Befcirderung der gesammten Natur-

wipsenschaften, Marburg; Centralbureau der Internationalen

Erdmessung, Potsdam, Prussia ; Altertumsverein fur Zwickau

und umgegend, Zwickau, Saxony ; Ecole Polytechnique,

Bureau des Longitudes, Musde Guimet, Paris; Meteorological

Office, Royal Statistical Society, London, Eng.; Royal Irish

Academy, Dublin ; Geological Survey of Pennsylvania, Har-

risburg; U. S. Fish Commission, Washington, D. C. ; Univer-

sity of Wisconsin, Madison.

Letters of acknowledgment (Transactions xvii, 1 and 2)

were received from the Observatoire Physique Central de

Russie, St. Petersburg ; Geological and Natural History Sur-

vey, Ottawa, Canada ; Museum of Comparative Zoology,

Cambridge, Mass. ; American Antiquarian Society, Worcester,

Mass. ; Yale University, New Haven, Conn. ; State Library,

Albany, N. Y. ; Buffalo Library, N. Y. Historical Society,

New York ; New Jersey Historical Society, Newark ;
Acade-

my of Natural Sciences, Franklin Institute, Library Company,

Philadelphia ; U. S. Geological Survey, Washington, D. C.

;

University of California, Berkeley ; California Academy of

Sciences, San Francisco ; State Historical Society of Wiscon-

sin, Madison.

Letters of acknowledgment were received from the Institut

Egyptien, Cairo (135); R. Society of N. S. Wales, Sydney

(136); I. Academy of Sciences (136, 137), Russian Chemical

Society, St. Petersburg (136); Observatory, Taschkent (136);

Universitd Royale, Lund, Sweden (132-136); Socidte Hong-

roise de Geographic, Budapest (136); K. K. Central Anstalt

fiir Meteorologie, etc. (137), K. K. Naturhistorisches Hofmu-

seum (136), Prof. Franz v. Hauer (134-137), Dr. Frederick S.

Krauss (134-136), Drs. M. Much, Frederick Miiller (136),

E. Suess (135, 136), Vienna, Austria; Naturforschende Gesell-

PHOC. AMER. PHILOS. SOC. XXX. 139. 2l. PRINTED JAK. 6, 1893.
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Fcliaft des Osterlandes, Altenburg (137); University, Bonn
(13t)); Prof. H. von Ilelmholtz, Charlottenburg (132, 133, 135,

136, 137); K. Sachsisches Meteorologiscbes Institut, Chem-
nitz (96-130, 136, 137, and Catalogue Parts i-iv); Verein

f. Erdkunde, Dresden (137); Naturforschende Gesellscbaft,

Eraden (136, 137) ; Oberbess. Gesellscbaft liir Natur- und

Heilkunde, Giessen (136); Naturbistorische Gesellscbaft,

Hanover (136); Verein der Freunde der Naturgescbicbte,

Mecklenburg (131-136) ; K. Sternwarte (136), Prof. J. Victor

Carus (136), Dr. Julius Platzmann (137), Leipzig ; Naturwis-

senscbaftlicber Verein, Osnabriick (96-136, and Catalogue

Parts i-iv); Prof. Dr. Jobaunes DUmichen, Strassburg (135)

;

Royal Zoological Society, Natura Artis Magistra, Amster-

dam (136); Hoyal Zoological and Botanical Society, The
Hague (136); Tyler Museum, Harlem, Holland (136); Societe

Royalede Geographic, Antwerp, Belgium (134); R. Accademia

dei Lincei, R. Comitato Geologico D'ltalia, Prof. Guiseppe

Sergi, Rome (136) ; Academic R. des Sciences, Prof. Guide

Cora, Turin (136); Societe D'Emulation, Abbeville (136);

Societe de Borda, Dax (136); Socidt^ des Sciences Naturelles

and Arcbieologiques de la Creuse, Gueret (136) ;
" Le Cosmos "

(137), Musee d'Histoire Naturelle (134), Marquis de Nadaillac,

Profs. Abel Hovelacque, L^on de Rosny (137), Paris; Mr.

Samuel Timmins, Arley, near Coventry, Eng. (137); Philo-

sophical Society, University Library, Cambridge, Eng. (137);

Mr. Alfred R. Wallace, Parkston, Dorset, Eng. (137); Britisb

Museum of Natural History (128, 131, 132, 133, 137), Royal

Society, Local Government Board, Royal Meteorological So-

ciety, Department of Science and Art, Royal Geographical

Society, Royal Institution, Royal Astronomical Society, Lin-

neau Society (137), Sir James Paget (137), Dr. W. H. Flower

(128, 131, 132, 133, 137), Messrs. C. Juhlin Daunefeld, Charles

G. Leland, Rawson W. Rawson (137), London, Eng.; Geo-

graphical Society, Mancbester (187) ; Natural History Society,

Newcastlc-on-Tyno (137); Radcliflc Observatory, Prof. J.J.

Sylvester, Oxford, Eng. (187); Royal Geological Society of

Cornwall, Penzance, Eng. (137); Royal Society, Royal Obser-
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vatory, Edinburgh ( 137) ; Philosophical Society, Glasgow (137)

;

Prof. James E. Oliver, Ithaca, N. Y. (130, 137); Columbia

College, Editors of " Popular Science Monthly," N. Y. Mathe-

matical Society, Mr. James Douglas, New York (137); Geo-

logical Society of America, Rochester, N. Y. (137); N. J.

Natural Ilistory Society, Trenton (137); Dr. Persifor Frazer,

Mr. Joseph D. Potts, Philadelphia (137); Kev. F. A. Muhlen-

berg, Reading, Pa, (136, 137); Maryland Historical Society,

Baltimore (137); Smithsonian Institution, Washington, D, C.

(540 packages, 137) ; Michigan Agricultural College, Ingham

Co. (135, 136, 137); Kansas State Historical Society, Topeka

(128); Sociedad Cientifica "Antonio Alzate" (127, 132, 133),

Observatorio Astronomico N. M., Tacubaya (137) ; Agricul-

tural College of New Mexico, Las Cruces (137); Bishop

Crescencio Carrillo, Merida, Yucatan (137); Museo Nacional,

Buenos Ay res, S. A. (135).

Letters of acknowledgment (138) were received from Mr.

Horatio Hale, Clinton, Ontario
; Hon, J, M. Le Moine, Quebec

;

McGill College, Natural History Society, Montreal; Geologi-

cal Survey, Ottawa ; Canadian Institute, Toronto ; Historical

and Scientific Society, Winnipeg; Bowdoin College, Bruns-

wick, Me. ; Society of Natural History, Portland, Me, ; Prof.

Charles E. Hitchcock, Hanover, N. H. ; Vermont Historical

Society, Montpelier; Hatch Experiment Station, Amherst,

Mass. ; Mr. Robert N. Toppan, Museum of Comparative

Zoology, Cambridge, Mass ; Massachusetts Institute of Tech-

nology, State Library of Massachusetts, Boston Society of

Natural History, Massachusetts Historical Society, Messrs.

Hamilton A. Hill, Robert C. Winthrop, Boston ; Essex Insti-

tute, Salem, Mass. ; Rhode Island Historical Society, Provi-

dence Franklin Society, Providence, R. I.; Mr. George F.

Dunning, Farmington, Conn.; Connecticut Historical Society,

Hartford ; New Haven Colony Historical Society ; Prof,

James Hall, Albany, N, Y, ; Buffalo Library, N, Y. ; Prof, E.

North, Clinton, N. Y, ; Profs, J, M, Hart, J, E, Oliver, B. G.

Wilder, Ithaca, N. Y.; New York Hospital, Historical Soci-

ety, Academy of Medicine, Columbia College, Entomological
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Society, Mathematical Society, Astor Library, American Mu-

seum Natural History, University of the City of New York,
" Popular Science Monthly," Prof. J. A. Allen, Messrs. James

Douglass, R. W. Raymond, New York; Yassar Brothers' In-

stitute, Poughkeepsie, N, Y. ; Geological Society of America,

Rochester, N. Y. ; U. S. Military Academy, West Point, N. Y.

;

Prof. Henry M. Baird, Yonkers, N. Y.; Mr, Isaac C. Martin-

dale, Camden, N. J. ; Free Public Library, Jersey City, N. J.;

New Jersey Historical Society, Newark ; Prof. C. A. Young,

Princeton, N. J. ; Oneida Historical Society, Utica, N. Y.

;

Dr. Robert H. Alison, Ardmore, Pa. ; Prof. Charles F. Himes,

Carlisle, Pa. ; Hon. Eckley B. Coxe, Drifton, Pa. ; Prof. M.

H. Boy^, Coopersburg, Pa. ; Profs. Trail Green, Thomas C.

Porter, J. W. Moore, Easton, Pa. ; Mr. Andrew S. McCreath,

Harrisburg, Pa. ; Prof. Lyman B. Hall, Haverford, Pa. ; Mr.

John Fulton, Johnstown, Pa. ; Linnean Society, Lancaster,

Pa.; Prof. John F. Carll, Pleasant vi lie, N. J.; Rev. F. A.

Muhlenberg, Reading, Pa. ; Rev. G. W. Anderson, Rosemont,

Pa.; Dr. John Curwen, Warren, Pa.; Mr. Philip P. Sharpies,

Hon. Washington Townsend, Philosophical Society, West

Chester, Pa. ; College of Physicians, Academy of Fine Arts,

Historical Society of Pennsylvania, Library Company of

Philadelphia, Numismatic and Antiquarian Society, Engineers'

Club, Wagner Free Institute of Science, Messrs. Charles Bul-

lock, Henry C. Baird, S. Castner, Jr., Thomas M. Cleemann,

Patterson Du Bois, Edward Hopper, Joseph S. Harris, James

T. Mitchell, Robert Patterson, Franklin Piatt, J. D, Potts, J.

G. Rosengarten, Theodore D. Rand, Coleman Sellers, L. A.

Scott, D. K. Tuttle, Louis Vossion, Charles Stewart Wurts,

Ellis Yarnall, Mrs. Helen Abbott Michael, Profs. John Ash-

hurst, Jr., H. D. Gregory, F. A. Genth, Jr., L. M. Haupt,

H. W. Spangler, Drs. W. G. A. Bonwill, D. G. Brinton, George

Friebip, Persifor Frazer, William Goodell, George R. Moore-

house, John Marshall, Charles A. Oliver, C. N. Peircc, W.
S. W. RuHchenl)crger, Benjamin Sliarp, IL Clay Trumbull,

William U. Wahl, Philadelphia, Pa.; Mr. William M.

Canby, Wilmington, Del.; Maryland Institute, Baltimore;
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Smithsonian Institution, U, S. Geological Survey, U. S. Coast

and Geodetic Survey, Anthropological Society, Surgeon Gen-

eral's Office, Patent Office, Weather Bureau, Mr. W. B. Taylor,

Dr. W\ J. Hoffman, Profs. S. F. Emmons, C. V. Riley, Charles A.

Schott, Washington, D. C, ; University of Virginia, Prof. J. W.
Mallet, Charlottsville, Va. ; Mr. Jed. Hotchkiss, Staunton, Va.

;

Agricultural Experiment Station, Prof. I. C. White, Morgan-

town, W. Ya. ; Georgia Experiment Station, Experiment

;

Georgia Historical Society, Savannah ; University of Ala-

bama, Tuscaloosa; Agricultural Experiment Station, Baton

Eouge, La.; Prof. J. C. Branner, Palo Alto, Cal.; University

of California, Berkeley; Lick Observatory, Mt. Hamilton,

Cal.; Prof. Daniel Kirk wood, Riverside, Cal.; Prof. E. W.
Claypole, Akron, O. ; Ohio Archaeological and Historical

Society, Columbus; Cincinnati Observatory, 0.; Davenport

Academy of Natural Sciences, Iowa; State University, Iowa
City, Iowa; Prof. J.L.Campbell, Crawfordville, Ind. ; Pur-

due Experiment Station, La Fayette, Ind.; University of

Michigan, Ann Arbor; Michigan Agricultural College,

Ingham Co.; Geological Survey of Missouri, Jefferson City;

Prof. Herman Ilaupt, St. Paul, Minn.; State Historical Soci-

ety of Wisconsin, Madison ; Kansas State Historical Society,

Topeka ; Agricultural Experiment Station, Manhattan, Kans.

;

Agricultural College of New Mexico, Las Cruces; Observa-

torio Astronomico Nacional Mexicano, Tacubaya; Don Mari-

ano Barcena, Dr. Antonio Pdnafiel, Sociedad Cientifica ^'An-

tonio Alzate," Mexico.

Donation to Cabinet—Phototype of Dr. Benjamin Franklin,

from Mr. Julius R. Sachse, Philadelphia, Pa.

Accessions to the Library were reported from the R, Geo-

graphical Society of Australasia (Queensland Branch), Bris-

bane
; R. Geographical Society of South Australasia, Mel-

bourne ; Royal Society of New South Wales, Australasian

Association for Advancement of Science, Sydney ; Royal

Society of Tasmania, Ilobart; Tokyo Library, Geographical

Society; Royal Asiatic Society (Straits Branch), Singapore;

K. Akademie der Wissenschaften, Comitd Geologique, St.
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Petersburg; Soci^te Finuo-Oagrienne, Helsingfors; Soci^te

des Naturalistes, Kief; Societe des Naturalistes, Odessa; In-

stitut M^teorologique de Roiimaine, Bucarest; Naturforsche

Gesellschaft, Dorpat; University, Lund, Sweden ; K. Norske

Videnskabers Selskab, Throndhjem ;
Naturforschender Verein,

Briinn, Austria; K. K. Sternwarte, K. Bohmische Gesell-

schaft der Wissenschaften, Prag; K. Akademie der Wissen-

scliaften, Geologische Reichsanstalt, K. K. Naturhistorisclie

Hof-Museum, Vienna; Physiologiscbe Gesellschaft, K. P.

Geologische Landesanstalt und Bergakademie, Berlin ; Natnr-

wissenschaftlicber Verein, Bremen ; Naturwissenscbaftliche

Gesellschaft, (Isis), Dresden ; Oberhessische Gesellschaft, Giessen
;

Naturbistorische Gesellschaft, Hanover; K. Gesellschaft der

Wisscnschaften, Gottingen ; Gesellschaft zur Beforderung der

Gesaramten Naturwissenscbaften, Marburg; Centralburcau

der Internationalen Erdmessung, Potsdam ; Altertumsverein

filr Zwickau und umgegend, Zwickau; Nederlandschc Maat-

schappij ter Bevorderung van Nijverheid, Musde Tcyler, Hoi-

landaise Maatschappij der Wetenschappen, Harlem ; Friesch

Genootscbap van Gescbied-Oudbeiden Taalkunde, Leeu war-

den ; Maatschappij der Nederlandsche Letterkunde, Leiden

;

K. Bibliotbek, 's Gravenhage ; Sooidtc:} R. Malacologique de

Belgique, Bruxelles; Mus^e d'Histoire Naturelle, Lausanne;

Prof. E. Renevier, Lausanne ; R. Accademia di Suienze Mor-

ale e Politiche, Naples; Ministiro di Agricoltura, Indastria e

Commercia, R. Coinitato Geologico d'ltalia, R. Accademia dei

Lincei, Prof. Giuseppe Sergi, Rome; M. L. Micbael-Angelo

Billia, "11 Nuoyo liesorgimeoto," Milan; R. Accademia di

Scienze Morale e Politiche, Naples; Socidt^ Linn^enne, Bor-

deaux ; Academic N. des Sciences, Arts, etc., Caen ; Sociotc

N. des Sciences, Arts, etc., Cherbourg ; Acadcmie des

Sciences, Arts, etc., Dijon; Union Gcograpbique du Nord

de la France, Donai; Socidtd de Geographic, Lille; Kcole

Polytechiiiciue, Zoological and Anthropological Societies,

Mu8(5e Guirnct, Bureau des Longitudes, Museum d'Histoire

Naturelle, " La Revue des Revues," Paris ; R. Cornwall Poly-

technic Society, Royal Observatory, Greenwich ; Pliilosophi-
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Fig. 1. Sliull, three views; 2, skeleton of pectoral region ; 3, skeleton of

sacropelvic region.

Fig. 4. Antiiella pulchra Gray ; skull, X 3 ; from San Diego, California ;

from specimen in my private collection presented by Mr. James S.

Lippincott.

Fig 5. Rhineura floridana B&ird ; skull, X 3; from, Volusia, Fla. ; from
specimen in my private collection from Mrs. A. D'. Lungren.

The principal characters of the osteology of the Feylinia and
Anniella I described in the Proceeds. Academy Philadelphia, 1864,

pp. 228-330; and the pelvic arch of the latter and of Rhineura in a

paper now in press in the American Journal of Morphology. Addi-

tional characters of all the above forms are described in the preceding

pages.

Letterimi.—Pinx., premaxillary ; N., Nasal; F., frontal; P., parietal;

So., su|)raitccipital ; Mx., Maxillary ; Pef., prefrontal ; L , lachrymal ; J.,

jugal ; Pof., postfrontal ; Poh., postorbital ; Pofb.. postfrontoiirbital ; St.,

siipratempoial ; Puo., paroccipital ; Eo., exoccipital ; Oa., orbitosphenoid
;

Pop., postoptic ; Epg., epipterygoid ; Pe., petrosal; Q., quadrate; Stp.,

stapes ; V., vomer ; PI., palatine ; Pg., pterygoid ; Ecp., ectopterygoid
;

Sp., sphenoid ; Bo., basioccipital ; Art., articular ; Co., coronoid ; Ang.,

lingular ; Spl., splenial ; D., dentary ; (Jl., clavicle ; R., rib ; S., sacrum ;

/'^^, pelvis.

Plate III.

Hyoid bones of Lacertilia.

Fig. 1. Sphenodon punctatum Gray ; nat. size ; from specimen pre-

sented by Sir James Hector.

2. Chamitleon sp. ; from Cuvier ; nat. size,

3. Oecko verticillatus Laur. ; nat. size ; from Cuvier.

4. Aristelliger prcengnin Hallow. ; nat. size ; dissected and drawn

by Dr. E E. Gait.
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Petersburg; Societ*^ Finuo-Ougrienne, Helsingfors; Soci^tt5
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Gesellschaft (Isis), Dresden ; Oberhessiscbe Gesellscbaft, Giessen
;

Naturbistorische Gesellscbaft, Hanover; K. Gesellscbaft der

Wissenschafteo, Gottingen ; Gesellscbaft zur Beforderung der

Gesammten Naturwissenscbaften, Marburg; Ceutralbureau

der Internationalen Erdmessung, Potsdam ; Altertumsverein

fiir Zwickau und umgegend, Zwickau ; Nederlandscbe Maat-

scbappij ter Bevorderung van Nijverbeid, Musee Teyler, IIol-

landaise Maatscbappij der Wetenscbappen, Harlem ; Friescb

Genootscbap van Gescbied-Oudbeiden Taalkunde, Leeuwar-

den; Maatscbappij der Nederlandscbe Letterkunde, Leiden;

K. Bibliothek, 's Gravenbage ; Socidtd R. Malacologique de

Belgique, Bruxelles; Mus^e d'Histoire Naturelle, Lausanne;

Prof. E. Renevier, Lausanne ; R. Accademia di Scienze Mor-

ale e Politicbe, Naples; Ministiro di Agricoltura, Industria e

Commercia, R. Comitato Geologic© d'ltalia, R. Accademia dei

Lincei, Prof. Giuseppe Sergi, Rome; M. L. Micbael-Angelo

Biliia, "11 Nuoyo Resorgimento," Milan; R. Accademia di

Scienze Morale e Politicbe, Naples; Socidtd Linneenne, Bor-

deaux ; Academic N. des Sciences, Arts, etc., Caen ; Socioti'^

N. des Sciences, Arts, etc., Cberbourg ; Academie des

Science^', Arts, etc., Dijon; Union Gcograpbique du Nord

de la France, Donai ; Socidtd de Geograpbie, Lille ; Kcole

Polytechnique. Zoological and Antbropological Societies,

Mug<5e Guirnct, Bureau des Longitudes, Museum d'Histoire

Naturelle, "La Revue des Revues," Paris; R. Cornwall Poly-

technic Society, Koyal Observatory, Greenwich ; Pliilosophi-
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Teeth simple, conic ; situated on premaxillary, maxillary and dentary

bones only. Premaxillary with but one, a median tooth.

Tlie genus Lepidosternum, as typified by the L. octostegum, differs from

Rhineura in that the nasal bones are excluded from the nareal borders

by the maxillary, and from contact with each other by the prolonged

spine of the premaxillary. In both of these points Rhineura agrees with

Amphisbaina. In Lepidosternum also there is a Meckelian groove, and

the angle is turned vertically downwards. In AmpJmbana (fuUginosa)

there is a groove and no angle.

Plate II.

Figs. 1-3. FeyJinia rurrorii Gray ; X 2 : from Gaboon. West Africa ;

specimen in Museum Academy Natl. Sciences, Philadelphia.

Fig. 1. Skull, three views; 2, skeleton of pectoral region ; 3, skeleton of

sacropelvic region.

Fig. 4. Anitiella pulchra Gray ; skull, X 3 ; from San Diego, California ;

from specimen in my private collection presented by Mr. James S.

Lippincolt.

Fig 5. Rhineura floriduna Baird ; skull, X 3; from, Volusia, Fla. ; from

specimen in my private colleclion from Mrs. A. D'. Lungren.

The principal characters of the osteology of the Feylinia and
•Annlella I described in the Proceeds. Academy Philadelphia, 1864,

pp. 228-230; and the pelvic arch of the latter and of Rhineura in a

pa|>er now in press in the American Journal of Morphology. Addi-

tional characters of all the above forms are described in the preceding

pages.

Lettering.— Pnix., premaxillar}' ; N., Nasal ; F., frontal ; P., parietal ;

So., supraoccipital ; Mx., Maxillary ; Pef., prefrontal ; L , lachrymal ; J.,

jugal ; Pof., postfrontal ; Pob., postorbital ; Pofb., post fron too rbital ; St.,

snpratempoial ; Pko.
,
paroccipital ;

-&'«., exoccipital ; Os., orbitosphenoid
;

Pop., posloptic ; Epg., epipterygoid ; Pe., petrosal ; Q., quadrate; Stp.,

stapes ; V., vomer ; PI., palatine ; Pg., pterygoid ; Ecp., ectopterygoid
;

ip., sphenoid ; Bo., basioccipital ; Art., articular ; Co., coronoid ; Aug.,

lingular ; Spl., splenial ; D., dentary ; CI, clavicle ; R., rib ; S., sacrum ;

i-v., pelvis.

Plate III.

Uyoid bones of Lacertilia.

Fig. 1. Sphenodon punctatum Gray ; nat. size ; from specimen pre-

sented by Sir James Hector.

2. Chammleon sp. ; from Cuvier ; nat. size.

3. Gecko verticHlatus Laur. ; nat. size ; from Cuvier.

4. Aristelliger prcBfiignia Hallow. ; nat. size ; dissected and drawn

by Dr. E E. Gait.
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Fig. 5. Phyllodnctylus tuherculatus Wiegiu. ; X 2 ; dissecled and drawn

by Dr. E. E. Gait.

6. TJiecadactylus rapicaudus Houtt. ; X 2.

7. Enblep/inris elegans Gray ; X 2 ; Dr. Gait.

8. Evblep/uiris tariegntas Baird ; X 2.

9. Calotes cristatellus Kulil ; nat. size.

10. Phrynocephalus mystaeeus Pallas ; nat. size.

11. UromasHx hardicickii Gray ; nat. size ; from the Zoological Gar-

den of Philadelphia.

12. Uolbrookia maculnta Gir. ; X 2; from specimen from Otlo Lercli.

San Angelo, Tex.

Plate IV.

Fig 13. Phrynosoma coronatum Blv. ; X 3; Dr. Gait.

14. SceloporuH undulatus Daud. ; X 2.

15. Uta atamhurinna B. &. G. ; X ?•

16. Sauromalus ater Dum. ; nat. size.

17. Crotaphylus wislicenii B. & G. ; X 2.

18. Anolis carolinensis D. & B. ; X 2.

19. Ctenosaura teres Harl. ; nat. size (not adult).

20. Iguana tnberculata Laur. ; from Cuv. ; nat. size.

21. Anguis fragilis L. ; X 4 ; from Northern Italy.

22. Dracirna guianensis Daud. ; nat. size ; from specimen from

Zoological Garden, Philadelphia.

Plate V.

Fig. 23. Oerrhonotug multicarinatus Blv. ; X 2; Dr. Gait.

24. Ophitaurut veniralis Daud. : X 3 ; Dr. Gait.

25. Htloderma mspectum Cope ; nat. size ; Dr. Gait.

26. Xenosaunis grandis Gray ; X 2.

27. Vnranus niloticus Linn. ; nat. size ; Dr. Gait.

28. Scincus officinalis Laur. ; X 2 ; from Cuvier.

29. Eumecesfatciatua L. ; X 3 ; Dr. Gait.

80. Egevnia cunninghnmii Gray ; nat. size ; the ends of llie ccrato

branchials are cut off in the specimen.

81. Liolepwna laUrali- Say ; X 2 ; froni Hidalgo, Mexico (L. gem-

mingerii).

82. Oonyylus ocellatua Forsk. ; }.

I'L.VTK VI.

Fig 83. Cele$tu» ttriatun Gray ; nat. size.

5W. OerrfioaauiuM niyndiaeatu* Hallow. ; X 2.

8i5. Zonunii eordyluH Linn. ; X 3.

80. M'tncut nutcroltpia Cope ; X 8.

87. Xantmia rivertiuna Copo ; } nat. size.

88. LtpUlophymn flatoinitnditlnin Dum. ; three liiius iiiit. si/.c

89. Rtammodroinut alyirui Linn. ; X 2.
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Fig. 40. Lacerta ocellata Daud. ; nat. size.

41. TapiaambiH tegiiexin Daud.; nat. size; from Cuvier.

42. Gnemidophorus tessellatus Say ; X 2.

43. Anniella pidchra Gray ; X 4 ; from specimen from James S. Lip-

pi ncott.

44. Chirotes canalicalatus Bonn., x 4.

45. Amphisbmna alba Linn.; 4 nat. size.

4(). Ehineura floridana Baird ; x 4.

Lettering.— Gh., glossohyal ; Bh., bisihyal ; flfi., hypahyal ; Ch., cera-

toiiyal ; CB. I, first ceratobrancliial ; CB. IE, second ceratobranchial ;

EB., epibrancliial ; -S^, stapes ; E.St , epislapedial ; S.St., suprastapedial.

ERRAT.v.
Page 211, line IG, for 41 read 37.

Page 211, line 27, for Plate v, Fig. 26, read Plate vi, rig. 38

Page 216, lilies 2')-;{'J. Thi-i description of the pelvis of Anniella is erroneous. I

describe it in a paper in press in the American Journal of Morph-docjy, and not having

the MS. with me when the present paper was written, trusted to memory, and confused

it with the pelvis of Feylinia.

On Some New and Little Known Paleozoic Vertebrates.

By E. D. Cope.

{Read before the AmeHcan Philosophical Society, April 1, 1S92.)

It has been long known that the Catskill-Chemung beds of Northern

Pennsylvania contain a fish bed rich in specimens. This deposit has been

traced from Warren, on the west, to Susquehanna county, inclusive, on the

east. It is now known that at the close of the Chemung epoch, as at the

close of the Devonian in Belgium and Scotland, land emergences took

place, producing more or less continued brackish and fresh-water condi-

tions. The latter received the deposits known as the Catskill in the East-

ern United States, and their alternations with Chemung beds containing

Cliemung invertebrate fossils are now well established as facts of our

geological history. A recent visit to Tioga and Bradford counties, in

Pennsylvania, has recently afforded me the opportunity of inspecting

some of the localities where vertebrate fossils occur. These have been

already referred to by Prof. J. S. Newberry in his work on the Paleozoic

fishes of North America. Guided by two geologists residing in the regions

in question—Mr. Andrew Sherwin, of Mansfield. Tioga county, and Mr.

A. T. Lilley, of Leroy, Bradford county—I had an excellent opportunity

of observing the mode of occurrence of the fossils and of obtaining speci-

mens. I wish here to express my particular indebtedness to these gentle-

men for the aid they have rendered me.

The locality I visited, near Mansfield, is typical Calskill. The list of

species obtained is not large. They are :

Bothriol€j)is nitidus Leidy. Holonema imgosum Clayp. Qanorhynchus
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oblongus, sp. nov. Osteolepis or }fegnlichthys, fragments. Jloloptychiua

iimericanus Leidy. Holoptychius giganteus Agass.

From Chemung beds near Leroy I obtained :

Holonema I'ugosum Clayp. Holonema horridum, sp. nov. IMoptj/cMus
JUoius, sp. nov.

From another locality, probably Chemung, near Leroy :

Bothriolepis minor Newb. Coccoateus macromus, sp. nov. Osteolepia

or Megalichthys, fragments.

At the last-named locality the specimens are very abundant, but mostly
dissociated, so that it is rarely that two pieces of the same fish are found
in their natural relations. The bed where they occur is in some places

carbonaceous from the abundant organic matter deposited there. Frag-
ments of the Osteolepid fish above referred to are abundant, but they are

too scattered for identification.

To the species found in Pennsylvania, I add the description of a fine

Megalichthys from the Carbonic of Kansas.

OSTRACOPHORI.

Holonema horridum, sp. nov.

This large species is represented by the nearly perfect mold of a plate

whose position may be determined by the following considerations. It

has almost exactly the form of the lateral plate of the spt-cimen of the
Holonema rugoium Clayp,, to which I referred in describing tiie supposed
pectoral spine of that species.* From the fact tliat tlie specimen referred

to presents two median scuta, T liave supposed that it is a part of the car-

apace. It is, however, true that the exposed surface of the long anterior

median plate is acuminate in front, showing that the anterior lateral

plates join anterior to it. This is not known to occur in the carapace, hut

18 characteristic of the plastron. That this conclusion is correct is shown
by the character of the median posterior scute of //. rugosiini. shortly to

be described. This being the case, it is necessary to admit that I here are

two median scuta, a character thus far unknown la llie Antiarcha, and
one which distinguishes the genus Ilolonenia from Hothriolepis.

On this interpretation, the scute to be described is the posterior lateral

of tlie left side of the plastron.^ It is about three fifths the size of that of

the Holonema rugoanm and is considembly longer than that of the Bothri-

olepii niiidua Leidy. It differs from both species in its supeificial sculp-

ture. In the last-named species this is generally concentric to a non-cen-
tral point. In the Ilolonemn rugoanm the sculpture radiates from a inon-

or le«» central point. In the present species the pattern is longitudinal

* I'ltwootlinK* U. 8. N«ll. MuNuum, 18UI, p. 4M.
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cal and Literary Society, Leeds ; Eoyal Society, Linnean

Society, Meteorological Council, London ; Literary and Phil-

osophical Society, Manchester; Natural Ilistory Society of

Northumberland, Durham, etc., Newcastle-on-Tyne ; Royal

Irish Academy, Dublin
; Geological and Natural Ilistory Sur-

vey of Canada, Ottawa; Canadian Institute, Toronto; Nova-

Fcotian Institute of Science, Halifax; Society of Natural

Sciences, Portland ; Agricultural Experiment Station, Am-
herst, Mass. ; Massachusetts Historical Society, Mr, Robert T.

Swan, Boston; Messrs. Hilborne T. Cresson, Andrew McFar-

land Davis, Cambridge, Mass.; Free Public Library, New
Bedford, Mass. ; Rhode Island State Agricultural Experiment

Station, Providence; Connecticut Historical Society, Hart-

ford ;
Yale University, American Oriental Society, New

Haven, Conn. ; Brooklyn Library ; Prof James Hall, Albany,

N. Y. ; Agricultural Experiment Station, Geneva, N. Y.

;

American Institute of Electrical Engineers, Academy of

Sciences, Council of the Scientific Alliance of New York,

American Museum Natural History, Meteorological Observa-

tory, New York ; New Jersey Agricultural Experiment Sta-

tion, Geological Survey of New Jersey, Trenton ;
Pennsylva-

nia Geological Survey, Ilarrisburg ; State College, Pennsylva-

nia ; Zoological Society, Messrs. R. Meade Bache, Amos P.

Brown, A. F. Chamberlain, John Ellis, Moses Klein, Henry

Phillips, Jr., Philadelphia; Agricultural Experiment Station,

College Park, Md. ; Peabody Institute, Baltimore, Md.

;

Smithsonian Institution, Philosophical Society, Geological

Survey, U. S. Naval Observatory, War Department, U. S.

Board of Geographical Names, Bureau of Education, Director

of the Mint, U. S. Fish Commission, Washington, D. C. ; Col.

C. C. Jones, Jr., Augusta, Ga. ; Historical Society, Savannah,

Ga. ; Tulane University, New Orleans, La.; Archaeological

and Historical Society, Columbus, O. ; Cincinnati Observatory
;

University of Chicago; University of Michigan, Ann Arbor;

Public Library, St. Louis, Mo. ; Geological Survey of Missouri,

Jefferson City ; Wisconsin Academy of Sciences, Agricultural

Experiment Station, Madison ; State University of Iowa, Iowa
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City ; Editor of " Kansas University Quarterly," Lawrence

;

Washburn College, Agricultural Experiment Station, Topeka,

Kans. ; Agricultural Experiment Station, Fargo, N. Dak.;

Museo Michoacano, Morelia, Mexico ; Bishop Crescendo

Carrillo, Merida, Yucatan ; Institut Egyptien, Cairo.

A paper by Prof. Daniel Kirkwood, entitled " On the Mu-

tual Relations Between the Orbits of Certain Asteroids," was

presented by the Secretary.

Pending nomination No. 1242 was read.

Deferred business was laid over.

And the Society was adjourned by the President.

Stated Meeting^ September 16, 1S92.

Present, 5 members.

President, Mr. Fraley, in the Chair.

Correspondence was submitted as follows

:

A letter from Mr. Harold Goodwin, Philadelphia, accepting

membership.

New exchanges—NaturforscherGesellschaft, Dorpat, Russia
;

Directeur de "La Revue des Revues," Paris; Agricultural Ex-

periment Stations, Fargo, N. Dak., Brookings, S. Dak.

Letters ofenvoy were received from the Magyar Tudomdn-

yos Akaddmia, Budapest; Academic des Sciences, Cracow

K. Geologische Landesanstalt und Bergakaderaie, Berlin

Vogtliindisclie Alterthumsforschende Verein, llohenleuben

Ministtire des Travaux Publics, Paris.

Letters of acknowledgment were received from the South

African Philosophical Society, Cape Town (134, Vdo) ;
Capt,

Ricliard C. Temple, Bombay, India (136); Socidtd do Geo-

graphic de Finlande, Ilelaingfors (!)6-130, 130, 137, and Cata-

logue, Parts i-iv) ;
Observatoire Physique Central, St. Peters-

burg (137) ; Prof. Japetus Steenstrup, Copenhagen (180, 137)

;
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NaturJorfchende Yerein, Briinn, Austria (134, 135) ; Dr.

Francis Pulzskj, Budapest (135); Naturhistorische Landes-

Museum von Kiirnten, Klagenfurt (136) ; Astronomische und

Meteorologiscbe Observatorium, Triest, Austria (125-130,

136) ; Section fiir Naturkunde des O. T. C. bei K. K. Nature

historiscbe Ilofnauseum (136), Anthropologische Gesellscbaft

(136), Dr. Edward Suess(137, 138), Dr. Friedrich S. Krauss

(Diploma), Vienna
; Gesellscbaft fur Erdkunde, K. Geologische

LandesanstaltundBergakademie,Prof.F.Reuleaux, Berlin (137);

Naturhistoriscber Verein, Bonn (136) ; Scblesische Gesellscbaft

fiir Vaterlandiscbe Cultur, Breslau (136); Verein fiir Erd-

kunde, Dresden (138); Deutscbe Seewarte, Hamburg (137);

Naturbistorische Gesellscbaft, Hanover (137) ; Vogtlandiscbe

Altertbumsforscbende Verein, Hobenleuben (137) ; Gesellscbaft

zur Beforderung der Gesammten Naturwissenscbaften, Marburg

(134); Verein fur Erdkunde, Metz (137) ; K. P. Geodatiscbe

Institut, Potsdam (137); Verein fiir Vaterlandiscbe Natur-

kunde in Wiirtemberg, Stuttgart (135); Scbweiz. Naturfor.

scbende Gesellscbaft, Bern (137, 138) ; Prof, Carl Vogt, Geneva

(137, 138) ; Socidt^ Vaudoise des Sciences Naturelles, Lausanne

(137, 138); li. Accademia de Scienze, Lettere, etc., Padova

(136); Marquis Antonio de Gregorio, Palermo (136) ; E. Os-

servatorio, Torino (136); Minist^re des Travaux Publics,

M. Victor Duruy, Profs. Emil Levasseur, E. Mascart, Paris

(137); Mr. Samuel Timmius, Arley, Coventry, Eng. (Diploma

and 138) ; Philosopbical Society, Cambridge, Eng. (Trans.,

xvii, 1, 2, and 138) ; Royal Society (Trans., xvii, 1, 2, and 138)

;

R. Meteorological Society, Royal Institution of G. B., R. Geo-

grapbical Society, Victoria Institute, Mr. C. Jublin Dannfeldt,

Prof. William Crookes, Sirs Josepb D. Hooker, James Paget,

Henry Thompson, London (138j; Manchester Geographical

Society (138) ; Natural History Society of Northumber-

land, Durham and New Castle on-Tyne (138); Royal Society

of Edinburgh (Trans., xvii, 1, 2, and 138) ; Royal Observatory,

Edinburgh (138) ; Pbilosophical Society, Glasgow (138); R. I.

State Agricultural Experiment Station, Kingston (137, 138)

;

Prof. J. J. Stevenson, New York (138) ; Prof. W. Le Conte

PROC. AMEIl. PHILOS. 80C. XXX. 139. 2m. PRINTED JAX. 6, 1893.
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Stevens, Troj, N. Y. (138) ; Prof. E. D. Cope, Mr. H. H. Hous-

ton, Philadelphia (138) ; U. S. Geological Survey, Washing-

ton, D. C. (Trans., xvii, 1, 2, and 138) ; Leander McCormick

Observatory, University of Virginia (138); "Journal of Com-

parative Neurology," Granville, O. (138) ; Dr. Robert Peter,

Lexington, Ky. (138) ; Kansas Academy of Science (138),

AVashburn College (137), Topeka ;
• Prof. Daniel Kirkwood,

Riverside, Cal. (138); Bishop Crescendo Carrillo, Merida,

Yucatan (133).

Accessions to the Library were announced from the Comit^

de Conservation des Monuments de I'Art Arabe, Cairo

;

New Zealand Institute, Wellington ; K. K. Mineralogische

Gesellschaft, St. Petersburg ; K. Zoologisch. Botaniscbe

Genootschap, 's Gravenliage ; Genootschap van Kunsten en

Wetenschappen, Batavia
; Academic des Sciences, Cracow

;

K. K. Militiir Geographische Institut, K. K. Geologische

Reichsanstalt, Vienna ; K. Akademie der Wissenschaften,

Physiologische Gesellschaft, Berlin
;

Naturhistorischer Ver-

ein, Bonn ; Verein fiir die Geschichte und Altertumskunde,

Erfurt; Oberlausitzer Gesellschaft der Wissenschaften, Gcir-

litz ; Vogtliindische Alterthurasforschende Verein, Ilohen-

leuben ; Verein fiir Vatei Uindische Naturkunde, Stuttgart

;

Mr. T. Cannizzaro, Messina, Italy ; Minist^re des Tra-

vaux Publics, Paris; Royal Society, London; University

of Toronto ; American Academy of Arts and Sciences, Mr.

Samuel A. Green, Boston, Mass. ; New York Agricultural Ex-

periment Station, Geneva; Cornell University, Ithaca; Mr.

William John Pott?, Camden ; New Jer.>?ey Historical Society,

Newark; American Academy of Political and Social Science,

Rev. S. F. Hotchkin, J. F. Sachse, Miss Rebecca Elmslie,

Philadelphia; Weather Bureau, Ilydrographic Office, U. S.

Naval Observatory, Washington, D. C. ; University of Cali-

fornia, Berkeley.

The following decease of members was announced :

John G. Wbittier, born December 7, 1802 ; died September

7, 1892.
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Prof. Joseph Lovering, Cambridge, Mass., born December

25, 1813
; died January 18, 1892.

Pending nomination 1212 and new nominations 1243 and

1244 were read.

On motion, the Society

Resolved, That Dr. Charles E. Sajous be appointed a delegate to represent

this Society at the Congres des Americanistes, to be held at Huelva in

October, 1892, provided that the same shall entail no expense upon this

Society.

And the Society was adjourned by the President.

Staled Meetimj, October 7, 1892.

Present, 16 members.

President, Mr. Fraley, in the Chair.

Correspondence was submitted as follows :

A circular letter from Prof. Edward C. Pickering, Cam-

bridge, Mass., in regard to a large southern telescope, and

soliciting funds for same.

Accessions to the Library were reported from the Govern-

ment Geologist, Adelaide, Australia ; Academic Royale des

Sciences, Amsterdam ;

" Flora Batava," Leiden ; Mr. G. Bauer,

Agram, Hungary ; K. K. Naturhistorische Ilofmuseum,

Vienna; Mr. Albin Weisbach, Freiberg, Baden; Verein fiir

Naturkunde, Offenbach a. M.; Socidto Languedocienne de

Geographic, Montpellier; University Library, Cambridge,

England ; liadclifte Observatory, Oxford ; Natural History

and Antiquarian Society, Penzance ; Royal Dublin Society
;

Department of Agriculture, Ottawa, Canada ; Agricultural

Experiment Station, Bangor, Me.; Pope Manufacturing Co.,

Boston ; Harvard University, Cambridge ; Mr. Andrew Mc-

Farland Davis, Salem ; American Antiquarian Society, Wor-
cester ;

Dr. George Eastburn, American Meteorological Society,
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Public Opinion Co., New York ; Numismatic and Antiquarian

Society, Mr. Henry Phillips, Jr.. Philadelphia.

Letters of envoy were received from the Acad(5mie des

Sciences, Amsterdam
; Eadclifle Observatory, Oxford, Eng-

land; Zoological Society, London; Poyal Dublin Society;

Geological and Natural History Survey, Department of Agri-

culture, Ottawa, Canada.

Letters of acknowledgment were received from the Royal

Society of Victoria, Melbourne (136) ; Naturforsch. Gesell-

schaft, Dorpat, Russia (13i) ; K. Danske Videnskabernes

Selskab, Copenhagen (136) ; Academic Royale des Sciences,

Amsterdam (135, 136) ; Academic des Sciences, Cracow, Aus-

tria (136); Prof. Peter Tunner, Leoben(137); K. K. Central

Anstalt fiir Meteorologie (138); Dr. Aristides Brezina,

Vienna (137) ; Naturforschende Gesellschaft des Osterlandes,

Altenburg (138) ; K. Meteorologische Institut (137), K. Geol-

ogische Landesanstalt u. Bergakademie (138), Berlin ; Ober-

hessische Gesellschaft fiir Naturkunde und Heilhunde, Giessen

(137) ; Geographische Gesellschaft, Hannover (136) ; K. Siich-

sische Gesellschaft der Wissenschaften (136), K. Sternwarte,

Profs. Otto Bottliugk, I. Victor Carus (137, 138), Leipzig

;

Verein liir Erdkunde, Metz (136); Verein der Freunde der

NaturgcFchichte, Mecklenburg (137) ; Naturwissenschaftliche

Verein, Osnabriick (137) ; R. Biblioteca N, C, Firenze, Italy

(136) ; R. Societu Italiana D'Igiene, Milan (136) ; R. Biblioteca

Universitaria, Pisa (136); R. Comitato Geologico D'ltalia,

Rome (137); Soci(5td de Geographic, Redaction "Cosmos,"

Dr. E. Hamy, Profs. Abel Hovelacquc, E. Levasseur, Paris

(188); University Library, Cambridge, England (138); Lin-

iiean Society, London (138); Prof. W. Boyd Dawkins, Man-

chester, England (137, 138); Radclifle Observatory, Oxford

(134, 135, 136, 138, and Trans., xvii, 1 and 2); Tacoma Acad-

emy of Science (138); Prof. Joseph LeConte, Berkeley, Cal.

(188) ; Prof. Robert W. Rogers, Carlisle, Pa. (188).

The Wyoming Historical and Geological Society proscntcd a

copy of " Tlie Wy<jming Memorial Medal" in white metal.

The deaths of Joseph Erneet Renan (Paris), October 2,
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1892, aet. 70, and Thomas Chase (Provideace, E. I.), October 6,

1892, aet. 6Q, were announced.

Prof. Daniel G. Brinton presented a paper entitled "Farther

Notes on the Betoya Dialect from Unpublished Sources."

Prof. E. D. Cope presented a paper on " The Phylogenj of

the Vertebrata."

Also a paper on " Some Points in the Kinetogenesis of the

Limbs of Vertebrata."

Pending nominations Nos. 1242, 1243 and 1244 were read.

The following report was presented from the Michaux

Committee, and the resolution appended was, on motion,

adopted :

To THE American Philosophical Society :

The Michaux Committee respectfully reports, that at a meeting of the

Committee, held on September 16, 1892, a letter was received from Dr. J,

T. Rolhrock, enclosing the following list of the time and subjects pro-

posed for the Fourteenth Course of lectures given under the auspices of

the American Philosophical Society :

WEDNESDAY EVENINGS.

Nov. 9. Trees of Pennsylvania (illustrated).

" 16. History and Fertility of Soil (illustrated).

" 23. What is Economic Botany?
" 30. Plant Form Applied to Decorative Art (illustrated).

Dec. 7. Plant Structure Applied to Mechanical Art (illustrated).

" 14. How to Plant and Grow Trees.

" 21. How to Care for Trees.

It is expected that the lectures will be delivered in the Hall of the

Academy of Natural Sciences, which has been kindly tendered to him by

the Academy for that purpose.

The Committee approved of the proposition and requests the Society to

make an appropriation of $344 out of the income of the Michaux Fund
to meet the expenses of the lectures.

The Committee submits the following resolution, which it desires shall be

passed by the Society :

"Resolved, That the sum of two hundred and forty-four dollars be ap-

propriated out of the income of the Michaux Fund towards the expenses

of the Fourteenth Course of the Michaux Forestry Lectures by .Dr. J. T.

Rothrock."

By order of the Committee,

J. Sergeant Price, Secretary.
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The following letter was read and the Curators were re-

quested to report to the Society upon the request it contained :

Philadelphia, May 20, 1893.

Frederick Fraley, Esq.,

President of the American Philosophical Society:

Dear Sir

:

—The Joint Special Committee appointed by tlie Councils of

Philadelphia to secure a proper representation of historical and other ex-

hibits from Philadelphia at the World's Columbian Exposition, to beheld

at Chicago, pr )pose taking the Liberty Bell and other objects in posses-

sion of the city, and are desirous of securing additional relics. An in-

spection of the contents of the Hall of your Society convinced the

Committee that an exhibition of the following objects in your possession

would greatly add to the interest of Philadelphia's display, viz.:

1. Chair in which Thomas Jeflerson wrote the Declaration of Inde-

pendence.

2. Chair owned and used by Benjamin Franklin.

3. Electrical device invented by Franklin.

4. Chair of Joseph Bonaparte from his residence at Bordentown.

5. Polygraph used by Jefferson.

6. Unsigned copy of the Declaration of Independence made by Jt-flfer-

son, with interlineations.

And other relics of historical and antiquarian Interest.

Proper attention will be given to the care and preservation of all arti-

cles exhibited under the custodianship of the Committee.

I therefore earnestly request that your Society will take into considera-

tion the proposition to permit the above-named articles to be exhibited at

Chicago under the auspices of our Committee.

Yours truly,

Elias p. Smithers, Chairman.

The Secretaries were authorized to reprint four pages in

Prof. Cope's paper on " The Osteology of the Lacertilia," and

to distribute the same with the next number of the Proceed-

ings.

And the Society was adjourned by the Pre.«ideiit.
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October 21, 1S92, having been designated by the President

of the United States and by the Governor of the State of Penn-

sylvania as a public holiday, no meeting of the American

Philosophical Society was held on that evening.

Stated MeetiTKj, November 4, 1892.

Present 14 members.

Vice-President, Dr. Rusciienberger, in the Chair.

Correspondence was submitted as follows :

An invitation from the Naturforschende Gesellschaft des

Ostcrlandes, Altenburg, to be present at its seventy-fifth anni-

versary, October 8 and 9, 1892.

A circular from the University of Padua, announcing the

commemoration of the four hundredth anniversary of the con-

nection of Galilaeo Galihei with the University.

Letters of envoy were received from the Geological Survey

of India, Calcutta; K. P. Meteorologisches Institut, K. Geolo-

gische Landesanstalt und Bergakademie, Editors of "Latein-

ische Litteraturdenkmaler," Berlin ; Schlesische Gesellschaft

fiir Yaterlandische Oultur, Breslau ;
Department of the Inte-

rior, Washington D. C. ; Direccion General de Estadistica,

Mexico.

Letters of acknowledgment were received from the Geo-

logical Survey of India, Calcutta (137) ; Dr. Otto Douner, Hel-

singfors, Finland (136-138) ; Socidtd Imp. Mineralogique (137)

;

Russian Chemical Society (137, 138) ; Central Physical Observ-

atory (138) ; Imperial Academy of Sciences, St. Petersburg

(138, and Trans., xvi, 1 and 2); R. Norwegian Society of

Science, Throndhjem (137, 138) i Soci^te R. de Geographic,

Antwerp, Belgium (125-130, 136-138) ; Soci^td Hongroise de

Geographic, Budapest (137, 138) ; Academy of Science, Cra-

cow, Austria (137); Naturhistorisches Landesmuseum von
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Karten, Klagenfurt, Austria (137); Dr. Hermann Rollett,

Baden bei Wien (136, 137); Drs. Friederich S. Krauss, M.

Much, Vienna (137, 138) ; Anthropologiscbe Gesellschaft, Re-

daction der " Natur\vissen?chaftliclien Wochenschrift," Berlin

(138); K. Meteorologische Institut, Chemnitz (138); Natur-

wissenschaftliche Gesellschaft "Isis," Dresden (137, 138);

Yootliindische Altertumsforschende Verein, Ilohenleuben

(138) ; Verein der Freunde der Naturgeschichte, Mecklenburg

(138); Geodiitisches Institut, Potsdam (138); Wlirtembergi-

sche Verein fiir IlandelsGeographie, Stuttgart (137); R. Insti-

luto Lombardo di Scienze e Lettere, Milan (137) ; Societa Af-

ricana d'ltalia, Naples (137) ; Marquis Antonio Di Gregorio,

Palermo (137); Prof. G. Sergi, Rome (137); R. Osservatorio,

Turin (137); Marquis de Nadaillac, Prof. E. Mascart, Paris

(138); Prof. J. P. Postgate, Cambridge, Eng. (187, 138) ; Dr.

Friederich Mliiler, Oxford, Eng. (137) ; Prof. James Geikie,

Edinburgh (13S); Dr. J. McK. Cattell, New York (138);

Oneida Historical Society, Utica (137, 138) ; Mr. Cadwalader

Biddle, Admiral E. Y. Macauley, Philadelphia (138) ; Smith-

ponian Institution (Trans., xvi, 1 and 2, and 132-136) ; Acad-

emy of Sciences, Chicago (137).

Accessions to the Library were reported from the Imperial

Geographical Society, St. Petersburg ; Socictd R. des Anti-

quaires du Nord, Copenhagen; K. K. Central- Anstalt fiir

Meteorologie, etc., Vienna ; Editors of " Naturwissenschaftliche

WochenFchrift," " Lateinische Litteraturdenkniiiler," Berlin
;

Schlesische Gesellschaft fiir Vatcrliindische Cultur, Brcslau
;

Phjsikalisch-Medicinische Socictiit, Erlangen ; Siichsische Ge-

pchicbte und Alterthumskunde, Dresden; Senckenbergische

Naturforschende Gesellschaft, Frankfurt-a.-M. ; Verein fiir

Thiiringische Gcschichte und Alterthumskunde, Jena; Verein

fiir LiibeckiFche Gcschichte, etc., LUbeck ; Naturhistorische

GcPellHchaft, Niirnberg ; Prof. F. von Sandberger, Wiirtzburg;

Redaction '• Cosmos," Paris ; Royal Society of Antiquaries,

Dublin; Univcrsite, Laval, Quebec; Geological Survey, Ot-

tawa ; Bureau of Statistics of Labor, Massachusetts Historical

Society, Athcnteum, Bobton ; Harvard University, Cambridge
;
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Messrs. Thomas H. Dudley, William John Potts, Camden

;

Bureau of Statistics of New Jersey, Trenton; Academy of

Natural Sciences, Editors of the " Medical and Surgical Ke-

porter," Messrs. MacCalla & Co., Levytype Co., Messrs. John

F. Lewis, Henry Phillips, Jr., Philadelphia; National Acad-

emy of Sciences, Smithsonian Institution, Census Office, War
Department, Washington, D. C. ; Colorado Scientific Society,

Denver; Direccion General de Estadistica, Mexico.

The decease of the following members was announced :

Dr. Pliny Earle, Northampton, Mass., May 17, 1892, set. 83.

Sir Daniel Wilson, Toronto, August, 1892, aet. 77.

James B. Francis, Lowell, Mass., September 17, 1892, aet. 78.

Dr. Brinton read a paper " On the Etrusco-Libyan Elements

in the Song of the Arval Brethren."

Pending nominations Nos. 1242, 1243 and 1244, and new
nomination No. 1245 were read.

The Committee on Publication reported in favor of the pub-

lication of Dr. Hilprecht's Assyrian Transcripts, which was

agreed to and publication ordered in the Transactions.

Dr. Morris, on behalf of the Curators, presented a report on

the portrait owned by the Society labeled Francis Ilopkinson,

stating that in their belief it was that of Samuel Vaughan.

Mr. Fraley gave what in his opinion were the facts of the

case. On motion of Mr. Fraley, the Society resolved to place

the name of Samuel Vaughan on the portrait referred to.

And the Society was adjourned by the presiding member.

Stated Meeting^ November 18, 1892.

Present, 11 members.

Mr. Thomas H. Dudley in the Chair.

Correspondence was submitted as follows :

An invitation from the Historical Society, Chicago, to be

I'KOC. AMKU. PHIL08. SOC. XXX. 139. 2n. PRINTED JAN. 6, 1S93.
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present at the laying of the cornerstone of their new building,

November 12, 1892.

New exchanges ordered : Naturforscher-Gesellschaft, Dor-

pat, Russia; Universitc Laval, Quebec, Canada; Societ(^

d' Historic et d'Archgeologie de Chalon-sur-Saone, Montboliard,

France.

Letters of acknowledgment were received from the Soci^tc

Imperiale Mineralogique (138, and Trans., xvii, 1, 2) ; Comite

Geologique de la Russe (137, 138); Prof. Serge ^'ikitin, St.

Petersburg (136, 137, 138); Mus^e R. d'Histoire Naturelle de

Belgique, Bruxelles (135-138); K. Universitetet, Lund,

Sweden (137) ; K. Bibliothek (137) ; Gesellschaft fiir Erdkunde,

Berlin (138) ; Naturwissenschaftlicher Verein, Bremen (138)

;

K. Sachsischer Altertumsverein, Dresden (137) ; Senckenber-

gische Naturforschende Gesellschaft, Frankfurt a. M. (135);

Prof. E. Haeckel, Jena (136, 137) ; Naturwissenschaftlicher

Verein, Kiel (135-137) ; Societa Africana d'ltalia, Naples

(138) ; R. Biblioteca Universitaria, Pisa (137) ; R. Accadcmia

dei Lincei (138) ; Prof. G. Sergi, Rome (138) ; Societc d'Borda,

Dax (137) ; Sociutd des Sciences Naturelles ct Archcologiques

de la Creuse, Gudret (137); Societc des Antiquaires de la

Morinie, St. Omer (137) ; Geological Society, London (137)

;

iioyal Geological Society of Ireland, Dublin (137, 138, and

Trans., xvii, 1, 2) ; Instituto Fisico, Geografico Nacional de

Costa Rica ; San Josd de Costa Rica, A. C. (96-130, 136, 137).

Letters of envoy were received from the Facultc des Sciences,

Marseille ; Musee Guimet, Society Philologique, Paris ; Royal

Statistical Society, London ; Department of the Interior,

Washington, D. C.

Accessions to the Library were reported from the Asiatic

Society of Japan, Yokohama; Verein fiir Kunst und Altcr-

thum in Oberschwaben, Dr. Reinold Kapff, Ulm, Wiirtem-

berg ; Socictd des Antiquaires de Picardie, Amiens, France
;

Socicid des Sciences Physiques ot Naturelles, Commission

Mt'trorologique de la Gironde, Bordeaux ; Facultc des Sciences

de Marseille ; Socidtd d'Histoire et d'Archdologie do Chalon-

sur-Saone, Montbeliard ; Socidtd d'Anthropologie, Socidtd
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Philologique, Musde Guimet, Paris ; Soci(:jte des Antiquaires

de la Morinie, St. Omer
; Editors of the " Yale Review," Bos-

ton; Royal Society of Canada, Montreal ; Dr. Daniel G. Brin-

ton, Mr. Henry Phillips, Jr., Philadelphia ; Miss R. C. Long-

streth, Sharon Hill ; Hydrographic Office, Department of the

Interior, Washington, D. C.

Photographs of Dr. John J. Stevenson, New York, and Mr.

M. Fisher Longstreth, Sharon Hill, Pa., were received for the

Album.

Dr. W. P. Wilson presented for the Transactions a paper by

James Ellis Humphrey on " The Saproleginaceae of the United

States, with Notes on Other Species." On motion the paper was

referred to a Committee of three members of the Society, to be

appointed by the President at his leisure.*

The Secretaries presented a " Kwakiutl Vocabulary," by Dr.

Franz Boaz (of Worcester, Mass.).

Mr. Lorin Blodgett exhibited acosmical map of the Northern

Hemisphere, and made some remarks thereon.

Dr. Cope read a paper on " A False Elbow in a Horse."

Pending nominations Nos. 1242, 1243, 1244, and new nomi-

nations Nos. 1245, 1246, 1247 and 1248 were read.

Dr. Morris as Curator placed before the Society some of the

interesting articles found by him in the museum, such as the

theodolite belonging to the Proprietor's family, used in laying

out the lots of Philadelphia, and on Mason and Dixon's line,

presented by Dr. Physick ; the model of a mowing machine

presented in 1771; of a fire-escape, by Rev. Dr. Collin, in

1791; of a bathometer deposited by Jefferson in 1806; of a

torpedo-boat, by Fulton, in 1815, etc.

Dr. Morris suggested the following heads as useful for clas-

sifying the cabinets, at least temporarily, viz.

:

Objects illustrating American antiquities, such as the Peale collection,

the Poinsett collection, and many Indian relics.

Objects illustrating progress ot science and art, and the history of

thought in other countries.

* The President subsequently appointed as said Committee, Dr. Rottirock and Messrs.

Meehau and Martiudale.
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Objects illustrating mechanical arts and appliances, for agriculture,

commerce, navigation, etc.

Geological, mineralogical and botanical specimens—In the latter class

are many of great value, including Muhlenberg's Herbarium.

Scientific instruments, and instruments of precision—some of them rare

and possessing great historical value.

Miscellaneous objects of interest to the student of the progress of

human thought and civilization.

On motion the Curators were authorized to have framed

for display a series of plaster medallions.

And the Society was adjourned by the presiding member.

Stated Meeting^ December S, 1S9.2.

Present, 13 members.

President, Mr. Fraley, in the Chair.

Correspondence was submitted as follows:

Letters of envoy were received from the K. S^ichsische

Gesellschaft der Wissenschaften, Leipzig ; Zoolo^^ical Society

of London; Hon. Ilcnry C. Baird, Philadelphia.

Letters of acknowledgment were received from the Royal

Society of Victoria, Melbourne (138) ; Prof. Japetus Steen-

strup, Copenhagen (138); K. Zoologisch. Botauische Genoot-

Echap, 'S Gravenhage, The Hague (138) ; Kolonial Museum

(137, 138); Fondation de P. Teyler van der lIuU, Harlem

(137, 138, and Trans., xvii, 1, 2) ; Akademija Umiejetnosci,

Krakau, Galicia (138) ; Prof. Peter von Tunner, Leoben,

Styria (138); Dr. Aristides Brezina, Vienna (138); Deutsche

Geologische Gesellschaft, Berlin (138).

Accessions to the library were reported from the Geologi-

cal Survey of India, Calcutta; Socioto FinnoOugrienne, Ilel-

singfors; Naturforscher-Verein, Riga; K. D. Videnkaberns

Selskab, Copenhagen ; Naturfori^chcnde Gesellschaft, P]mden
;

Dr. James llenry's Trustees, Dublin, Ireland ; Sociutd de
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nard, Paris ; Victoria Institute, London ; University of the

State of New York, Albany ; Mr. Mark V. Slingerland,

Ithaca; Mr. Henry Phillips, Jr., Philadelphia; Bureau of Ed-

ucation, Prof. Cleveland Abbe, Washington, D. C. ; Observa-

torio Astronomico Nacional de Tacubaya, Mexico ; Soci^t^

Scieutifique du Chili, Santiago.

The Committee on Dr. J. E. Humphrey's paper was con-

tinued.

The report of the Treasurer was read and referred to the

Finance Committee.

The report of the Publication Committee for the year was

made.

The report of the Library Committee was approved.

On motion. Prof. Cope was permitted to withdraw the paper

presented by him at the last meeting, and to substitute there-

for one on " False Elbow Joints."

Pending nominations Nos. 1142 to 1248, and new nominations

Nos. 1249 and 1250 were read.

And the Society was adjourned by the President.

Stated Meeting, December 16, 1892.

Present, 18 members.

President, Mr. Fraley, in the Chair.

Correspondence was submitted as follows

:

A letter from the K. K.Geographische GesellFchaft, Vienna,

discontinuing exchanges with the Society, as it has determined

in future only to exchange with Geographical Societies.

A circular from the Comit^ G. A. Hirn, Colmar, Alsace,

soliciting subscriptions for the completion of the monument to

be erected to Prof. G. A. Hirn.
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A letter from Mr. Harold Goodwin, Philadelphia, a new
member, apologizing for not having previously taken his seat.

Letters of envoy were received from Mr. Henry Carey Baird,

Philadelphia; Library of Oberlin College, Oberlin, O.; Texas

Academy of Science, Austin.

Letters of acknowledgment were received from the Institut

Egyptien, Cairo (136, 137); Prof, Francis Pulzsky, Budapest,

Hungary (184, lo6-13a) ; University of Bonn (138) ; Natur-

forschende Gesellschaft, Freiburg i. B. (138) ; Dr. Albin Weis-

bach, Freiberg, Saxony (137); Prof. Dr. Doederbeen, Strass-

burg, Alsace (135-138) ; I. E. Accademia Degli Agiate

Rovereto, Tyrol (137) ; Society Geologique de France, Paris

(137, 138).

Accessions to the Library were reported from the Physi-

kalisch-CEkonomische Gesellschaft, Konigsberg ; Nassauische

Verein fiir Naturkunde, Weisbaden ; Societa Africana

D'ltalia, Naples; Naturforschende Gesellschaft, Zurich ; Insti-

tuto y Observatorio de Marina, San Fernando
; Royal Astro-

nomical Society, Loudon ; Hon. R. C. Winthrop, Astronomical

Observatory of Harvard College, Cambridge, Mass. ; Geologi-

cal Society of America, Rochester, N. Y. ; Dr. Charles A.

Oliver, Messrs. Abraham Jordan, Henry Phillips, Philadel'

phia ; U. S. Coast and Geodetic Survey, Bureau of Education,

Washington, D. C. ; Oberlin College; Texas Academy of

Science, Austin ; Free Public Library, San Francisco, Cal.

The Committee upon Dr. Humphrey's paper for the Trans-

actions reported it worthy of publication, which was so ordered

and the Committee discharged.

This being the regular evening for the election of members,

pending nominations Nos. 1242 to 1248 were read, spoken to

and balloted for.

New nominations Nos. 1249, 12r)0 and 1251 were read.

The death of Dr. John S. Newberry, December 7, 1892, tet.

70, was reported.

The report of the Finance Committee was presented and the

appropriations for the ensuing year were passed.
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The Curators presented the following report

:

Curators' Report upon the Society's Resolution of !May.

1. The Curators respectfully state lliat the cataloging and labeling of the

Poinsett and Keating collection beyond that -which has been already done

is impracticable under present conditions. And we would suggest that

such a proposition as that involved in the Society's resolution is a matter

demanding the consideration and personal supervision of a specialist in

American archiEology.

2. Before it is possible to determine where the collection will best serve

the purposes of ethnological study, the Curators believe that this Society

should have an official declaration from the Academy of Natural Sciences :

First, as to its desire to retain it. Secondly, as to the manner of display

which the Academy would guarantee for it, and any conditions which the

Academy would propose to put upon the retention of the aforesaid collec-

tion as a loan from this Society.

Patterson Du Bois, CTiairman.

J. Chkston Mouris,
(as to Section 1 only.)

R. Meade Bache.

Dr. Morris from the Curators presented a minority report as

to the second section of their communication as follows, viz.:

Whereas, The Museum of the Society is now in a fireproof building, and

has space where the Keating and Poinsett collections can be well dis-

played for purposes of study, and the reasons for its deposit in the care of

the Academy of Natural Sciences no longer exist ; therefore, be it

Resolved, That the Academy of Natural Sciences be requested to return

these collections in accordance with the terms of deposit.

J. Cheston Morris, M.D.,

owe of the Curators.

Dr. Morris moved that the Academy of Natural Sciences be

requested to return the said Poinsett, etc., collection.

Mr. Williams moved, as an amendment, that the majority

report be adopted.

After a discussion the amendment was adopted and the

majority report was agreed to.

The request of Dr. Elliott Coues for the withdrawal of the

Lewis and Clark Notebooks, accompanied by proper vouchers,

was read.
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Dr. Morris moved that the subject be referred to tlie Library

Committee with power to act.

Mr. Price offered the following substitute, which was ac-

cepted by Dr. Morris and adopted by the Society.

Dr. Coues, a member of the Society from Washington, having presented

a request to the Society that the Lewis and Chirk papers deposited with

the Society, on April 8, 1818, under a receipt of that date be loaned to

him for the purpose of preparing a new edition of the travels of those

gentlemen, it was on motion of Mr. Price :

Resolved, That the Librarian be authorized to lend to Dr. Coues all the

papers now in our possession deposited by Lewis and Clark in the

year 1818, as per said receipt, he taking from the doctor his obligation

(with a sufficient penalty) to take care of them, keep them when not in

his library in some safe deposit vault at Washington, and return them at

the expiration of three months unless further lime shall be given to him

to retain them.

Mr. Williams offered the following resolution, which after

discussion was adopted

:

Resolved, That the Curators of the Society be requested to report upon

the cost of placing the Poinsett and Keating collection in this Museum and

caring for it, and upon other collections or institutions in this cit}% if any,

with which this collection could be deposited with advantage to the cause

of science and the study of this collection, and upon some plan for arrang-

ing the collections of the Society in its Museum in accordance with the

wishes, if any, of the donors of different collections.

The result of the balloting for members was reported to the

President, who declared the following named to have been duly

elected members of the Society.

2205. Mr. Charles U. Cramp, Philadelphia.

2206. Prof. Samuel G. Dixon, M.D., Philadelphia.

2207. Prof. John M. Mncfarlane, D. Sc, L.-insdowne, Phila.

2208. Prof. Francis X. Dercum, M.D., Philadelphia.

2209. Prof. James Ellis Humphrey, D. Sc, Amherst, Mass.

And the Society was adjourned by the President.
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The Etrusco-Libyan Elements in the Song of the Arval Brethren.

By D. G. Brinton, M.D., LL.D.

{Read before the American Philosophical Society, November 4, i8q2.)

In two communications to the American Philosophical Society,

published respectively in 1889 and 1890, I offered a series of con-

siderations which led me to believe that there existed an affinity, or

ethnic relationship, between the ancient Etruscans and the Libyans,

or Berber tribes, of North Africa.* In the present paper I would

supplement what I there said by a brief study of the Etrusco-Libyan

elements in one of the oldest literary monuments of Roman an-

tiquity—the Song of the Arval Brethren.

These Fratres Arvales were a priestly sodality, which, according

to tradition, dated back to the foundation of Rome, Romulus him-

self having been one of the twelve members of which the sacred

college was composed. Their function was to perform certain acts

of worship at a festival in the month of May in honor of ** the

divine goddess" Dea Dia, whose proper name is nowhere men-

tioned. The object of the festival was propitiatory to the divinities

of agriculture, that the fields might yield bounteous harvests; whence

the brotherhood derived its name

—

ut ferunt fruges arva. The

rites consisted of sacrifices, processions, and, at a certain stage

of the proceedings, of the repetition of a very ancient song, the

words ot which, as being too archaic for the members, were in the

time of the Empire written down in small books, which the Brethren

held in their hands as they chanted.

Although classical authors scarcely mention the Arval Brethren,

we have very minute accounts of their rites, for it was their lauda-

ble custom at the close of each annual festival to inscribe the fact

of the celebration with its date and some other particulars on a

slab of stone. Nearly one hundred of these memorials have been

discovered from time to time, and on one of the tablets, exhumed

in 1778, recording the annual festival in May, A. D. 218, the

Brethren had the happy idea to cause the song itself to be inscribed.

They apparently gave the "copy" to the local stonecutter, and

did not stay to lead the proof, for he has made several palpable

blunders, such as spelling the same word differently in different

• " The Ethnologic Affinities of the Ancient Etruscans," Proc. Amer. Phil. Soc., Vol.

xxvi ;
" On Etruscan and Libyan Names," ibid.. Vol. xxviii.

PUOC. AMER. PHILOS. SOC. XXX. 139. 2o. I'KINTED JAN. 13, 1893.
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lines; but, as each line is repeated three times, we have a strong

check on his vagaries. All critics agree, however, as to its value

as a monument of antiquity, and one of its most recent editors

does not go too far when he calls it "by far the most venerable

specimen of Latin which we possess."*

Its interpretation has tasked the ingenuity of the learned ; but,

before I proceed to that, I will recall some facts about the origin

of this priestly sodality. It was distinctly and wholly Etruscan,

and was traditionally connected with the woman, Acca Larentia,

and her Etruscan husband, Tarrutius. There are many stories told

about Acca, and there are, according to some, a false and a true

Acca; but those well acquainted with the kaleidoscope of mythol-

ogy will find no difficulty in reconciling the beautiful and noto-

rious Acca who was chosen, along with a plenteous board and a

skin of old wine, to make merry the night with Hercules; the

lascivious Acca, whom shepherds called Lupa, for she was as *' salt

as wolves in pride; " with the Acca who ruled the Lares, guardian

spirits of the virtuous household, as her by-name Larentia indicates.

As for her forename, Acca, Axca, it occurs in Etruscan inscrip-

tions, though its form has been doubted by some good scholars.

The story—or one of the stories, and the most consistent—ran

that Hercules, after his joyous rendezvous, gave her the extremely

sane and modern advice to marry the first rich man she could cap-

ture. This proved to be the worthy Tarrutius, by whom she

achieved the noble maternity of twelve sons, all of whom grew to

manhood ; and the position in the envied fraternity of the first

who died was promptly taken by Romulus, who had already made a

name for himself by plowing his furrow around the Palatine Hill, and

declaring himself master of the situation. Acca survived her hus-

band, inherited all his property, as the Etruscan custom was, and

left it all by will to the Roman people, while her sons, along with

Romulus, constituted themselves a holy brotherhood, pledged to

call upon the ancient gods of their mother's religion once every

year, in the springtime, to bless the fields, and send plenteous

returns for the farmer's toil.

Such were the Arval Brethren ; and in the pleasant Maytime of

each year they met and fared forth from Rome along the Via

Campana for five miles, when they reached the grove and temple

* p. D. Allen, Remnanti qf Early Latin, p. M.

I
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of the Dea Dia. There they spent three days—a charming

escapade, no doubt, from city life—slaughtering a white heifer,

also some specially fed young pigs, porcilias piaculares, and not

forgotten by neighboring farmers with delicate spring vegetables,

as we may gather from the records. Then came the antique song

and solemn dance in the temple of the Goddess, the Brethren clad

in quaint traditional garb, and crowned with wreaths of leaves and

early wheat.

We may well suppose that with this history and these customs we

should look among the Arval Brethren for true folklore, for the

preservation of some of the ancient names and ideas of the Etrus-

can religion, in a day when they had quite passed out of the ken

of the current worship and mythology of Rome. The place to

look for it, of course, is in their Song, and I think we find it there

with a plainness that cannot be mistaken, and yet which none of

the commentators and critics has heretofore brought out, or even

referred to.

The accurate text of that Song is subjoined. In giving it, I

choose, in cases of discrepancy, where the majority of the sculptor's

readings—that is, two out of three—are the same.

The Song,

enos lases ivvate
EN08 LASES IVVATE

ENOS LASES IVVATE

NEVE LVERVE MARMAR SINS INCVRRERE IN PLE0RB8
NEVE LVERVE MARMAR SINS INCVRRERE IN PLE0RE8
NEVE LVERVE MARMAR SINS INCVRRERE IN PLE0RE8

8ATVR FVFERE MARS LIMEN SALI STA BERBER
SATVR FVFERE MARS LIMEN SALI STA BERBER
SATVR FVFERE MARS LIMEN SALI STA BERBER

8EMVNIS ALTERNEI ADVOCAPIT C0NCT08

8EMVNIS ALTERNEI ADVOCAPIT C0NCT08

8EMVNIS ALTERNEI ADVOCAPIT CONCTOS

ENOS MARMOR IVVATO

ENOS MARMOR IVVATO

ENOS MARMOR IVVATO

TRIVMPE TRIVMPE TRIVMPE TRIVMPE TRIVMPE
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The translation of the first line offers no particular difficulty, as

the initial E is prothetic and strengthening, and there are plenty

of examples where s is preserved between two vowels for later r.

Nor about line second is their serious controversy. The compound

tverve may fairly be luem ruem (ruinam), and we may render :

" Help us, O Lares ;

And, O Marmar, let not blight nor ruin fall upon the flowers."

Or, perhaps, instead oi pleores^=flores, we may take it pleores^^

piures, and translate "upon the multitude," though this has less

pertinence.

But the third line is where the commentators have broken down.

The latest authority within my reach. Prof. Allen, of Yale College,

gives it up as hopeless, and leaves it untranslated. Mommsen pro-

poses that it shall be split in two, one half an appeal to the gods,

Satur esto, fere mars ' "Be satiate, fierce Mars," and the other

half to the individual brethren, In limen insili ! Sta ! Verbera

(limen) !

This is terribly strained. Mars was not a fierce deity, nor god

of war to the Etruscan, but of peace, of agriculture, and of the

springtime. He was guardian of the husbandman, not of the

warrior. The word Berber is repeated three times, without any

variation, and is plainly a reduplicated proper name, like Mannar in

the previous line, to which it bears a distinct rhythmical relation.

The stonecutter would not have made the same error three times

over in such a common word as verbera, if that had been his copy.

For these reasons, and others which he himself advances, and

which, being of a purely scholastic character, I need not quote, the

distinguished linguist of the College de France, Prof. Michel Brial,

proposes the reading

:

"Sata tutere. Mars ; clemcns satis esto, Berber."

He is convinced that we must accept the last word as Berber,

but as to its significance he is at a loss, and suggests that it may be

" une variante dc Marmar."

This suggestion has not been admitted even by those who accept

his reading. They have presented various guesses ; none near the

mark, if we may judge by their reception.* But sujjpose, along

* 8m Cb. Bcbabel, tn A<it» tU la SoeiiU PhiMogiqtu, Tomo xlv, p. 200 »q.
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with Lases, Marmar and Mars, it is a more or less Latinized form

of a pure Etruscan word, what could we make of it ?

The first difificulty is that the Etruscan probably had no b, in which

they resembled many of the modern Berber dialects, where it is

also lacking. There was some intermediate labial in Etruscan

which the Romans rendered by either f, or v, or b. Probably it

was close to the Greek digamma, p'. Did the Etruscans have a god

^er, or Ver ? Undoubtedly. That was the exact name of the

deity whom Varro calls Deus EtruricB princepSy " chief of all the

gods of Etruria." The Latin writers give his full name as Ver-

tumnus; but that the last two syllables do not belong to the name,

but constitute an appellative suffix, the analogy of the Etruscan

words Vol-ttimna, Luyumna, and many others, has long since con-

vinced Etruscologists.*
*

The functions of this god F^x were most appropriate to the rite?

of the Arval Brethren. The gardens of the spring, the harvests of

the summer, but especially the maturing grain and fruit of the

autumn, were his special care. Thus he came to be a chief god,

one who looked after home life and works. He was the culture-

hero of the Etruscans, analogous to such figures as Michabo and

Viracocha in native American mythology.

But here a striking identity meets us. Among the Libyans of

Northern Africa this same divinity, with the same attributes and

the same name, appears to meet us. Their chief god was also Ber

{Fer, Ver) \ he was their protector and mythical ancestor ; from

him they claimed their name, Berbers, Brebres, etc. ; and to this

day the secluded tribes of the Sahara point to sacred spots where

their famed progenitor and teacher was buried.

f

It would be an easy error to suppose that Ver was the Latin word

for spring from the Greek, and that in the Pantheon Ver was the

personation of the season of spring ; but this was not the case.

The Vertumnalia were in the fall of the year, in the month of

October, and were never supposed to have reference to any such

* See Deocke, note to Miiller, Die Etruaker, Bd. ii, s. 51 et al. In some of the Latin

geographers the name Berenice, that of a Libyan city, is spelled Verenice (Borsari,

Qeografla delta TripolUana, p. 191).

t
" L'ancCtre coinmiin de toutes les tribes berb^res," Duveyrier, Lea Touaregs du Nord.

He is the larbas of Greek legend, son of Jupiter Ammon and a Libyan nymph, and king

of the Getuli, to escape whose pressing solicitations Qneen Dido plunged the sword into

her own bosom. His immediate descendants are still referred to by the Touaregs as the

labbaren.
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impersonation. This fact brings out the antithesis in the line

between the two divinities named. Marmar was the god of the

early season and of the spring crops, Berber or Ver of the autumn

and the late crops, and this was the reason for bringing them

together in this adjuration for the fertility of the fields.

The meaning of Ber in the ancient Libyan language I have partly

discussed elsewhere. It is from the biliteral root B R, the primi-

tive meaning of which was ** to overflow," or something equivalent

to that idea. Applied to population, it was "to migrate," "to

journey forth," and, as only freemen could have that privilege, it

came to mean "to be free," and it was apparently in that proud

significance in which it was adopted a patronymic. In its earlier

sense it was and is applied to water which boils over, and in a

neuter form it signifies " to be in excess," " to be abundant," and

hence " to abound in," " to be fruitful in " {Joissoner). Here we

see where the meaning of Ver comes in, as the god of the harvest,

of the fruitage and the vintage.

In the ancient Numidian epigraphy we find this name repeatedly

inscribed on tombstones, usually with a similar suffix, Verminiy

Vermimo, Vertnima,* in which we easily see the biliteral Berber

radical M M, from which are derived the terms for both mother

Imma, and son Emmi. Whether the termination -umnus, so com-

mon in Etruscan names, and occasionally written ummus {/ucumno,

lucummo), is not this same termination may be suggested, in which

case Vertumnus would mean "Son of Ber." And, in this con-

nection, I must not omit to mention that precisely the reduplicated

form Marmar is found on Numidian inscriptions two or three cen-

turies before our era.f

Passing to the fourth line of the Song, its first word seems a

stumbling block. Some think semones is an abbreviation of semi-

homines, and means "demi-gods;" others would derive it from

sero, semen, and take it to refer to gods of sowing, and hence

agricultural ; while Mommsen understands it as se-homines, " apart

from men," applied to divinities in general. Most authorities sup-

ix)se advocapit to be a mistake for advocabite ; and the translation

•flee HMvy, E$ini d' EpiffrajiMf l.{bu(jHe, Inscriptions 7, 22, 2.1, 24, and others. The

tertnlofttlon mim occuni In uthi-r InxcriptlunM, lu No. 47, Uba-mim ; No. \W1, Ar-mima, etc.

t An la lUKJvy'* collodion. No. 1(10. olc. The Libyan Konenil continoroil by I'haraoh

Moronptah wm nnm(Ml Mnrmarln, "Hon of Marmar." 1'hc radical M R, In the Berber

dlalecU, moani "to Iks trrcal" and "to be old," the ideas of age and power bcin^ In

Ibem, M In no many tonyuun, tynonymoui.
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of the line is given, " Call ye, in turns, on all the Semones." I

should prefer to consider that semones refers distinctively to the two

gods named Marmar and Berber, and that advocapit is an abbre-

viated form of the passive future, used impersonally, while conctos

should have its original meaning, not "all," but "conjoined,"

"united," referring solely to the two divinities who are appealed

to in the Song. It should then be rendered, "To these united

gods of the crops (/. <?., the one of the early, the other of the later,

season) praise shall be rendered."

The last lines offer no particular difficulties, so I offer this free

paraphrase of the whole Song :

The Song of the Arval Brethren.

Come to our aid, O Lares !

O Marmar 1 Let nor blight nor ruin fall upon the flowers.

The sown seeds, O Marmar ! protect ; and favor the product, O Berber !

Praise shall be paid in turn to these associated gods of the crops.

Come to our aid, O Marmar !

Shout for joy ! shout for joy ! shout for joy !

The similarities which I here point out have an additional interest

in the light of some recent discoveries in Egyptian archaeology.

It has been generally accepted that the Tur-sha, who, about the

close of the thirteenth century B.C., invaded Egypt from the West

along with the Libyans, were Etruscans ; but only recently has it

been shown by conclusive evidence that the Etruscans continued to

live in the Western Fayoom and on the Libyan boundary of Egypt

for many centuries afterwards. One part of this evidence is from

Egyptian inscriptions. At Medinet Gurob, close to the Libyan

boundary, Mr. Flinders Petrie exhumed the coffin of a man bearing

the inscription An-en- Tur-sha, "A man of the Tur-sha," showing

that prominent citizens of Egypt (the coffin was that of a wealthy

person) were at that time recognized as of the Tur-sha blood.

Still more extraordinary was the discovery of an Etruscan Ritual

Book in this portion of Egypt, the celebrated Agram Codex, which

has lately been published by Prof. Krall, of Vienna. He considers

it conclusive as to the existence of an Etruscan settlement in this

part of the Egyptian dominions.*

* Die Etniskuchen MumimUnden des Agramer National-Mtiseums, ss. 18, 19 (Wien, 1892).

He quotes aud discusses Petrie's researches at Medinet Gurob.
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Such facts lead us to inquire particularly as to what we know from

the oldest authors concerning the population of the territory imme-

diately west of lower Egypt. On turning to the best and oldest

authority, Herodotus, who obtained his information from members

of the Greek colony at Cyrene, I was surprised to find that he

locates precisely in the region referred to a tribe whose name, as

he gives it, is evidently that of the Tur-sha—to wit, the Adur-

machiiies.*- It is possible that machides is a Cyrenaic Greek termi-

nation, meaning " warriors;" at any rate we have the stem Adur

or Atur, which is precisely what recurs in Etruria. It is undoubt-

edly a Libyan word, from the root DR or D R'R, whence the

words for mountain, adar or adrnr. The Tur-sha were, there-

fore, the mountaineers, those dwelling in the range of mountains

which rise to form the eastern Libyan plateau. The analogy

between adar and adrar on the one hand, and adur and etrur,

on the other, is very noticeable. As the Italian Etruscans made

little use of the letter d, substituting for it the /, we have the very

common Tuscan radical iur or tar, as in the name of the field

which the mother of the Arval Brethren on dying left to Romulus,

the ager turax or tarux,\

* He assigns their position as " from the borders of Egypt to Port Plynus," and dis-

tinguishesthem from the Ammonli of the Oasis of Jupiter Ammon, the modern El Giwah

(HisL, Boole iv, cap. 168). The latter to this day speak a well-marked Berber dialect, as

is proved by the short vocabulary collected by Baylc St. John.

t Both orthographies are sanctioned by Miiller, Die Etruaker, Bd. ii, s. 107.
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Rosemont, Pa.

Ann Arbor, Mich
Buenos Ayres, S. A.

London, England.

Newcastle-on-Tyne, England.
Philadelphia.
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Name. Date of

1995. Bache, R. Meade Jan'y

1832. Bache, Thomas Hewson . . . Feb'y

1630. Baird, Henry Carey Jan'y

1991. Baird, Henry M Jan'y

2075. Baker, William S May
2191. Ball, Robert May
1936. Barber, Edwin Atlee April

1818. Barcena, Mariano Feb'y

1741. Barker, George F April

2011. Barker, Wharton April

2144. Barnard, William P May
1902. Bartholow, Roberts April

1133. Bartlett, W. II. C April

2119. Bastian, Adolph Dec.

1965. Bell, Alexandeii Graham. . . July

1966. Bell, Joseph Snowden July

1802. Bell, Lowthian April

2149. Biddle, Alexander Feb'y

2154. Biddle, Arthur Dec.

1920. Biddle, Cadwalader .... Oct.

1831. Biddle, Craiq Feb'y

2134. Billings, John S Feb'y

2157. Blair, Andrew A May
1554. lilair, Thomas S. Jan'y

1669. Blake, William Phipps .... Oct.

1790. BLA.SIUS, William Oct.

1700. Blodget, Lorin April

1 144. Bohtlingk, Otto Jan'y

2047. BONWILL, W. G. A Oct.

1126. BoYfe, Martin H Jan'y

1820. Brackett, Cyrus Fogg Feb'y

2083. Branner, John C May
2195. Brezina, Aristides May
1636. Bkinton, Daniel G April

2069. Brinton, John H Feb'y

1745. Britton, J. Blodgett Oct.

2080. Brooks, William Keith .... May
1881. Brown, Arthur Erwin .... April

l;a3. Brown-Sequard, E Jan'y

ltU4. Brugsh, Henri Jan'y

1547. Brush, George J Jan'y

l(')53. Bullock, Charles Oct.

1452. Bunsen, Robert W Jan'y

2008. Burk, Isaac Jan'y

201)7. Burk, Jesse Y Jan'y

l'.t38. Butler, William April

C
1788. Campbell, John Lyle July

1C)06. Canby, William Marriatt . . . Oct.

2051. Cannizzaro, Tommaso Oct.

1731. Capellini, Giovanni April

1796. Carll, J. F Oct.

2130. Carrillo, Crescencio Dec.

Election.

18, 1884,

2, 1877,

15, 1869,

18, 1884,

21, 1886,

15, 1891,

15, 1881,

2, 1877,

18, 1873,

18, 188 J,

20, 1887,

16, 1880,

17, 1840,

17, 1886,

21, 1882,

21, 1882,

21, 1876,

17, 1888,

21, 1888,

15, 1880,

2, 1877,

18, 1887,

17.' 1889,

19, 1866,

21, 1870,

15, 1875,

19. 1872,

17, 1862,

16, 1885,

17, 1840,

2, 1877,

21, 1886,

21, 1886,

16, 1869,

19, 18S6,

17, 1873,

21, 1886,

18, 1879,

20, 1854,

15, 1869,

20, 1865,

15, 1869,

17, 1862,

18, 1884,

18, 1884,

15, 1881,

16, 1875,

16, 1868,

16, 1885,

18, 1873,

15, 1875,

Present Address,

Philadelphia.

Yonkers, N. Y.

Pliiladelphia.

Dublin, Ireland.

West Chester, Pa.

Mexico. y

Philadelphia.

Boonton, N. J.

Philadelphia.

Yonkers, N. Y.

Berlin, Germany.
Washington.
Philadelphia.

Newcastle-on-Tyne, England.

Philadelphia.

Washington, D. C.

Philadelphia.

Pittsburgh, Pa.

New Haven, Conn.

Philadelphia.

Leipzig, Germany.
Philadelphia.

Coopersburg, Pa.

Princeton, N. J.

Palo Alto, Cal.

Vienna, Austria.

Philadelphia.

Baltimore, Md.
Philadelphia.

Paris, France.

Berlin, Prussia.

New Haven. Conn.

Philadelphia.

Heidelberg, Germany.
Philadelphia.

West Chester, Pa.

Crawfordsville, Ind.

Wilmington, Del.

Messina, Italy.

Bologna, Italy.

Pleasantville, Pa.

17, 1886, Merida, Yucatan.





1911.

1707.

2147.

2152.

1675.

190S.

1783.

1778.

2132.

2111.

2158.

1717.

1983.

2018.

1876.

1999.

2005.

1555.

1367.

2129.

1474.

1807.

1662.

1672.

2207.

1836.

1393.

2100.

2172.

1139.

1567.

1354.

1800.

1516.

1811.

1557.

1923.

1468.

2131.

2013.

2208.

2108.

2089.

1946.

1839.

1924.

2200.

1787.

1918.

1878.

1921.

2063.

Name. Date of Election.

Carson, Hampton L April 16, 18S0,

Cassatt, Alexander Johnson . Oct. 18, 1872,

Castner, Samuel, Jh Dec. 16, 1887,

Cattell, J. McKeen May 18, 1888,

Cattell, William C Jan'y 20, 1871.

Chance, Henry Martyn . . . April 16, 1880,

Chandler, C. F April 16, 1875,

Chapman, Henry C April 10, 1875,

Charencey, Comte Hyacinth de Dec. 17, 1886,

Childs, George W Dec. 17, 1886,

Clark, Clarence H May 17, 1889,

Clarke, Thomas C Jan'y 17, 1873,

Claypole, E. W Jan'y 19, 1883,

Cleemann, T. M Oct. 16, 1835,

Cloiseaux, des, a Oct. 18, 1879,

Cohen, J. Sous Jan'y 18, 1884,

Coleridge, Lord Jan'y 18, 1881,

Cope, Edward D Jan'y 19, 1866.

CoppfeE, Henry Jan'y 18, 1856,

Cora, Guido Dec. 17, 1886,

Cornelius, Robert Oct. 17, 1862,

Coues, Elliott Sept. 20, 1878,

Cox, J. D April 15. 1870,

COXE. ECKLEY B Oct. 21, 1870,

Charles H. Cuamp Dee. 16,1892,

Crane, Thomas F Feb'y 2, 1877,

Cresson, Charles M April 17, 18.57,

Crookes, William May 21, 1886,

Cruz. Fernando (of Guatemala) Dec. iiO, 1889.

CURWEN, John April 18, 1861,

13
Da Costa, J. M Oct. 19, 1866,

Dana, James D July 21, 1854,

Dannefeld, C. Juhlin April 21, 1876,

DaubrAe, A July 17, 1863,

Davenport, Samuei Oct. 20, 1876,

Davidson, George .Jan'y 19, 1866,

Dawkins, "William B Oct. 15, 1880,

Dawson, John W April 18, 1862,

Deixjado, Juan de Dias de la

Rada y Dec. 17, 1886,

Dickson, Samuel April 18, 1884,

Dixon, Samuel G Dec. 16, 1892,

DoLLEY, Charles S Dec. n, 1886,

Donner, Otto May 21, 1886,

Doolittle, C. L Oct. 21, 1881,

Douglass, James, Jr April 20, 1877,

Draper, Daniel Oct. 15, 1880,

Drexel, A. J Feb'y 19,1892,

Drown, Thomas M July 16, 1875,

Du Bois, Patterson Oct. 15, 1880,

Dudley, Charles Benjamin . . Jan'y 17, 1879,

Dudley, Thomas H Oct. 15, 1880,

Duncan, Louis Feb'y 19, 1886,

Present Address.

Pliiladelphia.

New Yorlc, N. Y.

Philadelphia.

New York, N. Y.

Philadelphia.

St. Maurice les Charencey,

France.

Philadelphia.

New York, N. Y.

Akron, Ohio.

Philadelphia.

Paris, France.

Philadelphia.

London, England.

Philadelphia.

Bethlehem, Pa.

Turin, Italy.

Philadelphia.

Washington, D. C.

Cincinnati, O.

Drifion, Pa.

Philadelphia.

Ithaca, N. Y.

Philadelphia.

London, England.

Warren, Pa.

Philadelphia.

New Haven, Conn.

Stockholm, Sweden.

Paris, France.

Adelaide, S. Australia.

San Francisco, Cal.

Manchester, England.

Montreal, Canada.

Madrid, Spain.

Philadelphia.

Ilelsingfors, Finland.

Bethlehem, Pa.

Spuytenduyvil, N. Y.

New York, N. Y.

Philadelphia.

Boston, Mass.

Philadelphia.

Altoona, Pa.

Camden, N. J.

U. S. Navy.





yame. Dale of Election. Present Addren.

1573. Dunning, George F Jan'y 18, 1867, Farmington, Conn.

1727. DuPONT, Edouard April 18, 1873, Brussels, Belgium.

2086. DuRUY, Victor May 21, 1886, Paris, France.

1679. DUTTON, Clarence E Jan'y 20, 1871, Washington, D. C.

Name.

2208. Dercum, Francis X.

Date qf Election. Present Address.

Dec. 16, 1892, Philadelphia.

2180.

1901.

1621.

1875.

2197.

1170.

1912.

1695.

2171.

1459.

2179.

1739.

1914.

1130.

1988.

2079.

1025.

1897.

1803.

1339.

2067.

1355.

1587.

1800.

1910.

1950.

2162.

1835.

16S0.

2203.

1271.

1851.

1605.

1504.

1S80.

2155.

Field, Robert Patterson . . . May 16, 1890,

FuNT, Austin, Jr April 16, 1880,

Flower, Wm. Henry Jan'y 15, 1869,

FoGGo, Edward A Oct. 18, 1879,

Forbes, George Oct. 16, 1891,

Fraley, Frederick July 15, 1842,

Fraley, Joseph C April 16, 1880,

Frazer, Persifor Jan'y 19, 1872,

Friebis, George Dec. 20, 1889,

Froude, J. A Jan'y 17, 1862,

Fullerton, George S May 16, 1890,

Fulton, John April 18, 1873,

FuRNESs, Horace Howard . . . April 16,1880,

FuRNESs, William H April 17, 1840,

a-

Garrett, Philip C April 2), 1883,

Gates, M.E May 21, 1886,

Gatschet, Albert S Oct. 17, 1884,

Geikie, Archibald Jan'y 16, 1880,

Geikie, James April 21, 1876,

Genth, Fred. Augustus Jan'y 20, 1854,

Genth, F. a., Jr Feb'y 19, 1886,

Gibbs, Oliver Wolcott July 21, 18)4,

Gill, Theodore Nicholas . . July 19, 1867,

Gilman, Daniel C April 21, 1876,

Giraldes, J. P. C. Cassado de. . . July 20,1827.

Gladstone, W.M. Ewart .... Oct. 21, 1881,

Goode, G. Brown Oct. 18, 1889,

Goodell, Wiluam Feb'y 2, 1877,

Goodfellow, Edward Jan'y 20, 1871,

Goodwin, Harold May 20, 1892,

Gould, Ben. Afthorpe Jan'y 17, 1851,

Gray, Eusha Jan'y 18, 1878,

Green, Traill Oct. 16, 1868,

Green, Wiluam Henry .... April 17, 1863,

Greene, William H April 18, 1879,

Gregorio, II Marchese Antonio
DE Dec. 21, 1888,

Philadelphia.

New York, N. Y.

London, England.

Philadelphia.

London, England.

Philadelphia.

London, England.

Philadelphia.

Johnstown, Pa.

Philadelphia.

Philadelphia.

Amherst, Mass.

Washington, D. C.

London, England.

Edinburgh, Scotland.

Philadelphia.

Cambridge, Mass.

Washington, D. C.

Baltimore, Md.

Loudon, England.

Washington, D. C.

Philadelphia.

Washington, D. C.

Philadelphia.

Cambridge, Mass.

Chicago, 111.

Easton, Pa.

Princeton, N. J.

Philadelphia.

Palermo, Italy.





Name. Bate of Election.

2159. Gregory, Henry D May 17, 1889,

2188. Gregory, Caspar RfiNfe May 15, 1891,

1229. Grimaldi, Ceva Oct. 16, 1846,

1939. Griscom, Wm. Woodnutt .... April 15, 1881,

1815. Grote, Augustus Radcuffe . . Oct. 20, 1876.

2090. GuBERNATis, Angelo de . . . . May 21, 1886,

U38. Giiyangos, Pascual de. April 19, 1861,

Present Address.

Philadelphia.

Leipzig.

Naples, Italy.

Haverford, Pa.

Florence, Italy.

Madrid, Spain.

2054. Haeckel, Ernest Oct. 16, 1885;

2066. Hagen, H. a Feb'y 19, 1886

1658. Hale, Edw. Everett Jan'y 21, 1870,

1709. Hale, Horatio Oct. 18, 1872,

1853. Hall, Asaph Jan'y 18, 1878

1795. Hall, Charles Edward .... Oct. 15, 1875

1356. Hall, James July 21, 1854

2027. Hall, Lyman B Jan'y 16, 1885

1412. Hammond, Wiluam A Oct. 21, 1859

2194. Hamy, E. T May 15. 1891

1337. Harding, George Jan'y 20, 185 J

2136. Harris, Joseph S May 20, 1887

1827. Hart, James Morgan Feb'y 2, 1877

1510. Hartshorne, Henry July 17, 1863

1764. Hauer, Franz Ritteb von. . Oct. 16, 1874

1681. Haupt, Hermann April 21, 1871

1862. Haupt, Lewis M May 3, 1878

2082. Hayes, R. Somers May 21, 1886,

2071. Hays, J. Minis Feb'y 19, 1886

2165. Hazlehurst, Henry Oct. 18, 1889

1985, IlEiLPRiN, Angelo April 20, 1883,

1734. HEL.MHOLTZ, Heinrich .... April 18, 1873

1%3. Hill, Hamilton Andrews . . . April 21, 1882

2110. Hilprecht, Hermann V Dec. 17, 1886

1768. HiMES, Charles Francis . . . Oct. 16, 1874

1063. Hitchcock, Charles Henry . . April 15, 1870

2160. Hoffman, Walter J Oct. 18, 1889

2068. Holland, James W Feb'y 19, 1886

1898. Holmes, Oliver Wendell . . . Jan'y 16, 1880

1624. Hooker, Joseph D Jan'y 15, 1869

1652. Hopper, Edward Oct. 15, 1869

1607. Horn, George Henry .... Oct. 16, 1868

2070. Horner, Inman Feb'y 19, 1886

1941. HoTCHKiss, Jedediah Oct. 21, 1881

1696. Hough, George W Jan'y 19, 1872

1698. Houston, Edwin J Jan'y 19, 1872

2143. Houston, Henry H May 20, 1887

2084. HoVELACQUE, ABEL May 21, 1886

1843. Humphrey, H. C July 20, 1877

2211. Humphrey, James Ellis .... Dec. 16, 1892

1623. Huxley, Thomas Henry . . . . Jan'y 15, 1869

1426. Hyktl, Joseph July 20, 1860,

Jena, Prussia.

Cambridge, Mass.

Roxbury, Mass.

Clinton, Canada.

Washington, D. C.

Westport, N. Y.

Albany, N. Y.

Haverford, Pa.

New York, N. Y.

Paris, France.

Philadelphia.

Ithaca, N. Y.

Philadelphia.

Vienna, Austria.

St. Paul, Minn.

Philadelphia.

New York, N. Y.

Philadelphia.

Berlin, Prussia.

Boston, Mass.

Philadelphia.

Carlisle, Pa.

Hanover, N. H.

Washington, D. C.

Philadelphia.

Boston, Mass.

London, England.

Philadelphia.

Staunton, Va.

Chicago, 111.

Philadelphia.

Paris, France.

Amherst, Mass.

London, England.

Vienna, Austria.

2052. IM Thurn, Everard F. . .

1773. Ingham, Wm. Armstrong.
Oct. 16, 1885, Georgetown, British Guiaua.

April 16, 1875, Philadelphia.





Name. Bate of Election. Present Address.

2010. James, Edmund J April 18, 1884, Philadelphia.

1933. Jannet, Claudio April 15, 1881, Paris, France.

2049. Jayne, Horace Oct. 16, 1885, Philadelphia.

1954. JEFFEKis, William W Jan'y 20, 1882,

1942. Jones, Charles C, Jb Oct. 21, 1881, Augusta, Ga.

;rt)17. Jordan, Francis, Jr April 18, 1884, Philadelphia.

1989. Kane, Elisha Kent April 20, 1883, Kane, Pa.

2169. Keane, John J Dec. 20, 1889, Washington, D. C.

1348. Keating, William V April 21, 1854, Philadelphia.

2021. Keen, William W July 18, 1884,
"

1962. Keim,Geo. deBenneville. . . . April 21, 1882,
"

2118. Kiepert, Henri Dec. 17, 1886, Berlin, Prussia.

1161. Kendall, E. Otis Jan'y 21, 1842, Philadelphia.

1708. King, Clarence Oct. 18, 1872, New York, N. Y.

1284. KiRKWOOD, Daniel April 18, 1851, Riverside, Cal.

1767. KoNiG, George A Oct. 16, 1874, Houghton, Mich.

2167. Krauss, Friederich S Dec. 20, 1889, Vienna, Austria.

Xj

1026. Labmiderie, J. April 19, 1833, Paris, France.

1694. Lambert, Guillaume Jan'y 19, 1872, Louvain, Belgium.

1858. Landreth, Burnet Jan'y 18, 1878, Bristol, Pa.

1781. Langley, Samuel P April 16, 1875, Washington, D. C.

1721. La Roche, C. Percy Jan'y 17, 1873, Rome, Italy.

1711. Lauth, Franz Joseph ..... Oct 18, 1872, Munich, Bavaria.

1974. Lawes, John Bennett Jan'y 19, 1883, Rothamstead, Herts, Eug.

1595. Lea, Henry Charles Oct. 18, 1867, Philadelphia.

1737. Le Conte, Joseph April 18, 1873, Berkeley, Cal.

2125. Leemans, Conrad Dec. 17, 1886, Leyden, Holland.

1986. Lehman, Ambrose E April 20, 1883, Philadelphia.

2182. Leland, Charles G May 16, 1890, London, Eng.

2174. LeMoine, J. M Dec. 20, 1889. Quebec, Canada.

1934. LeRoy-Beaulieu, Paul April 15, 1881, Paris, France.

1382. Lesley, J. Peter July 13, 1856, Philadelphia.

1376. Letchworth, Albert 8 Jan'y 18, 1856,
"

2085. Levasseur, Emile May 21, 1886. Paris, France.

1415. Lewis, Francts W Jan'y 20, 1860, Philadelphia.

1383. Leybum, John July 13, 1856, Baltimore, Md.

1756. Lockyer, Joseph Norman. . . . April 17, 1874, London, England.

2202. Low, Seth Feb. 19, 1892, New York, N. Y.

1872. LoNGSTRETH, MoRRis Sept 20, 1878, Philadelphia.

1015. Lr»in, Theodore April 20, 1832, Paris, France.

2019. Lubbock, John July 18, 1881, London, England.

2003. Ludlow, William Jan'y 18. 1884, U. S. A.

1629. Lyman, Benjamin Smith .... Jan'y 15, 1869, Philadelphia.

1058. Macedo, J. L. DaCosta April 15, 1836, Lisbon, Portrtgal.

2209. Macfarlane, John M Dec. 16, 1892, LansdoAvne, Pa.

1994. Maisch, John M Jan'y 18, 1884, Philadelphia.

1970. Mallery, Garrick, jR Oct 20, 1882, Washington, D. C.

2042. Mallet, John Wm Jan'y 16, 1885, University of Virginia, Va





8

Name. Date of Election,

1847. Mansfield, Ira Franklin . . . Jan'y 18, 1878,

1857. March, Francis Andrew . . . Jan'y 18, 1878,

18{)1, Marks, William D May 3, 1878.

1604. Marsh, Othniel C Oct. 16, 1868,

2078. Marshall, John May 21, 188t>,

1018. Martinez, Jmn Jok6 ...... April 20, 1832,

2184. Mascart, E Dec. 19, 1890,

1572. Mason, Andrew Jan'y 18, 1867,

2196. Maspero, G.^ton May 15, 1891,

1654. Mayer, Alfred M Oct. 15, 1869,

2107. McALisTER, James Dec. 17, 1886,

1928. McCauley, Edward Y Jan'y 21, 1881.

168'). McCosh, James April 21, 1871.

1888. McCreath, Andrew S July 18, 1879,

1821. McKean, Wiluam V Feb'y 2, 1877,

2004. McMaster, John Bach Jan'y 18, 1884,

1677. Meehan, Thomas Jan'y 20, 1871.

1903. Merrick, John Vaughan . . . April 16, 1880,

1947. MERRIM4N, Mansfield Oct. 21, 1881,

1744. Mf-sschert, M.athew Huizinga. Oct. 17, 1873,

2142. Michael, Helen Abbott. . . . May 20, 1887,

2175. Mitchell, James T Feb'y 21,1890,

1461. Mitchell, S. Weir Jau'y 17, 1882,

2114. MONIER-WILLIAMS, MONIER . . . DeC. 17, 1886,

1791. Moore, Gideon E Oct. 15, 1875,

2029. Moore, James W Jan'y 16, 1885,

1841. Morehouse, George R .... April 20, 1877,

1054. StoreUi Jan'y 15, 1836,

1976. Morris, J. Cheston Jan'y 19, 1883,

1577. Morton, Henry Jan'y 18, 1867,

2121. Much, Matth^ius Dec. 17, 1886,

1866. Muhlenberg, F. A Sept. 20,1878,

2120. Mueller, FBtEDERica Dec. 17, 1886,

1486. Mueller, F. Max Jan'y 16, 1863,

2192. MuNROE, Charles E. May 15, 1891,

1892. MuoNi, Damiano Jan'y 16, 1880,

2062. Murdock, J. B Feb'y 19, 1886,

1937. Murray, James A. II April 15, 1881,

IT
2087. Nadaillac, Marquis de May 21, 1886,

1352. Newcomb, SI.MON Jan'y 18, 1878,

1582. Newton, Hubert Anson .... April 19, 1869,

1703. Nichols, Starr Hoyt .... July 19, 1872,

2060. NiKiTiN, Serge Feb'y 19, 1866,

1805. Nordenskiold, AdomtEric . . April 21, 1876,

1712. NoRRis, Isaac Oct. 18, 1872,

2106. NoRRis, William F Dec. 17, 1886,

2046. North, Edward Oct. 16, 1885.

O
2072. Oliver, Charles A Feb'y 19. 1886,

1715. Oliver, James E Jan'y 17, 1873,

2195. Oppert, Jules May 15, 1891,

2135. Osborn, Henry F Feb'y 18, 1887,

1581. Osborn, Henry S Jan'y 18, 1867,

2039. OsLER, William Jan'y 16, 1885,

1801. Owen, P. Cunliffe April 21, 1876,

Present Address.

Cannelton, Pa.

Easton, Pa.

Philadelphia.

New Haven, Conn.

Philadelphia.

Spain.

Paris, France.

New York, N. Y.

Paris, France.

Hoboken, X. J.

Pliiladelphia.

Harrisbnrg, Pa.

Philadelphia.

Bethlehem, Pa.

Douglassville, Pa.

Philadelphia.

London, England.

New York, N. Y.

Ea.ston, Pa.

Philadelphia.

Napleg, Italy.

Philadelphia.

Hoboken, N. J.

Vienna, Austria.

Greenville, Pa.

Vienna, Austria.

Oxford, England.

Washington, D. C.

Milan, Italy.

U. S. Navy.

Oxford, England.

Paris, France.

Washington, D.C.

New Haven, Conn.

New York, N. Y.

St. Petersburg, Russia.

Stockholm, Sweden.

Philadelpliia.

Clinton, N. Y.

Philadelphia.

Ithaca, N. Y.

Paris, France.

Princeton, N. J.

Oxford, O.

Baltimore, Md.
London, England.





Name. Date of Electiftn. Present Address.

1868. Packard, A. S., Jr Sept. 20, 1878, Providence, R. I.

1578. Packard, John H Jan'y 18, 1867, Philadelphia.

1331. Paget, James Jan'y 20, 1854, London, England.

1984. Pancoast, WILLI.VM HENRY . . . Jan'y 19, 1883, Philadelphia.

1673. Parieit, Esquiron de Jan'y 20, 1871, Paris, France.

2036. Parvin, Theophilus Jan'y 16, 1885, Philadelphia.

2056. Pasteur, Louis Oct. 16, ia85, Paris, France.

2035. Patterson, C. Stuart Jan'y 16, 1885, Philadelphia.

1282. Patterson, Robert April 18, 1851, "

1320. Patterson, Thomas L April 15, 1853, Cumberland, Md.
1772. Pearse, John B Jan'y 15, 1875. Boston, Mass.

1859. Peirce, C. Newlin May 3, 1878. Philadelphia.

1722. Pemberton, Henry Jan'y 17, 1873, "

2104. PeSafiel, Antonio May 21, 1866, Mexico.

2073. Pennypacker, Samuel W. . . . May 21, 1886, Philadelphia.

1518. Penrose, R. A. F July 17, 1863,

2059. Pepper, Edward Feb'y 19, 1886, Paris.

1666. Pepper, William July 15, 1870, Philadelphia.

951. Pereira.Josd Maria Danteii. . . . April 18,1828. Lisbon, Portugal.

1705. Peter, Robert July 19, 1872, Lexington, Ky.

1824. Phillips, Henry, Jr Feb'y 2, 1877, Philadelphia.

1760. Platt, Franklin July 17, 1874, "

2127. Platzman, Julius Dec. 17, 1886, Leipzig, Germany.

2053. Pomialowsky, John Oct. 16, 1885, St. Petersburg, Russia.

1539. Porter, Thomas Conrad . . . . Oct. 21. 1864, Easton, Pa.

2203. Potts, Joseph D May 20, 1892, Philadelphia.

2044. Potts, William John Oct. 16, 1885, Camden, N. J.

2097. Postgate, J. P May 21, 1886, Cambridge, England.

2161. Powell, J. W Oct. 18, 1889, Washington, D. C.

1619. Prestwich, Joseph Jan'y 15, 1869, Shoreham, England.

1592. Price. J. Sergeant Oct. 18, 1867, Philadelphia.

1780. Prime, Frederick, Jr April 16, 1875,

2088. PuLZSKY, Francis May 21, 1886, Buda-Pesth, Hungary.

1758. Pumpelly, Raphael April 17, 1874, Newport, R. I.

Q,

973. Quadrada. Francisco de Paolo . . Oct. 16, 1829, Madrid, Spain.

1143. Quaranta, liarnardo Jan'y 15, 1841, Naples, Italy.

1736. Rand, Theodore D April 18, 1873, Philadelphia.

1849. Randall, F. A Jan'y 18, 1878, Warren, Pa.

1644. Rawlinson, George Oct. 15, 1869, Oxford, England.

1705. Rawson, Rawson W Oct. 16, 1874, London,

2099. Rayleigh, Lord May 21, 1886, Essex, England.

1784. Raymond, Rossittek W . . . . April 16, 1875, New York, N. Y.

1585. Raynolds, William F April 19, 1867, Detroit, Mich.

1591. Read, John Meredith July 19, 1867.

2077. Reed, Henry May 21, 1886, Philadelphia.

1889. Remsen, Ira July 18, 1879, Baltimore, Md.

1948. Renard, A Oct. 21, 1881, Brussels, Belgium.

1343. Renard', Charles Jan'y 20, 1854, Moscow, Russia.

1890. Renevier, E July 18, 1879, Lausanne, Switzerland.
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1816.

2122.

IS'JO.

180S.

1957.

1390.

2177.

1906.

1462.

2050.

1907.

19(34.

1732.

2198.

1718.

1838.

1264.

1620.

2109.

1706.

2148.

1563.

1958.

1730.

1877.

1498.

1864.

1725.

1919.

2112.

1870.

1656.

1883.

1704.

1533.

1770.

1728.

2057.

1965.

2076.

1944.

1960.

2002.

1792.

1797.

1822.

1532.

2146.

1544.

1789.

2141.

1742.

2009.

2189.

Name. Date of Election.

Reuleaux, F Peb'y 2, 1877,

Ri5:viLLE, Albert Dec. 17, 18.86,

Ric«.\RDso.v, Ben. Ward . . . April 17, 1863,

Riley, Charles V April 21, 1876,

Robins, James W ....... April 21, 1882,

Rogers, Fairman Jati'y 16, 1857,

Rogers, Robert VV Feb'y 21, 1890,

Rogers, William B., Jk .... April 16, 1880,

Rohrig, F. L. O April 18, 1862,

ROLLETT, HER.\fANN Oct. 16, 1885,

Rood, Ogden N April 16, 1880,

Rosny, de, Leon July 21. 1882,

Rossi, Giovanni B.ittista. . . . April 18, 1873,

Rosengarten, Joseph G Oct. 16, 1891,

RoTHERMEL, Peter F Jan'y 17, 1873,

RoTHRocK, Joseph T April 20, 1877,

Ruschenberger, Wm. S. W.. . . Oct. 19, 1849,

RuTi-MEYER, Carl L Jau'y 15, 1869,

Ryder, John A Dec. 17, 1886,

S
Sadtlek, Samuel Philip .... Oct. 16, 1874,

Sajous, Charles E Feb'y 17, 1888,

Sands EKGER, Fridolin .... April 20, 1866,

Sargent, Charles Sprague . . April 21, 1882,

Saussure, Henri de April 18, 1873,

Schorlemmer, C Oct. 18, 1878,

Schott, Charles Anthony . . . April 17,1863,

Schurz, Carl Sept. 20, 1878.

ScLATEK, Phillip Lutley. . . . April 18, 1873,

Scott, Lewis A Oct. 15, 1880,

Scott, W. B Dec. 17, 1886,

ScuDDER, Samuel HoBBARD. . . Sept. 20,1878,

Seidensticker, Oswald Jan'y 21, 1870,

Seiler, Carl April 18. 1879,

Sellers, Coleman ....... July 19, 1872,

Sellers, William April 15, 1864,

Selwyn, Alfred R. C Oct. 16, 1874,

Selys, de, Lonuchamps April 18, 1873,

Sergi, Giuseppe Oct. 16, 1885,

SfeVE DE Bar, Edouard July 21, 1882,

Sharp. Benjamin May 21, 1886,

Sharples, Philip Price .... Oct. 21, 1881,

Sharples, Stephen Paschall. . April 21, 1882,

Sharpless, Isaac Jau'y 18, 1881,

SHEPPARD, FURMAN Oct. 15. 1875,

Sherwood, Andrew Oct. 15, 1875,

Shields, Charles W Feb'y 2, 1877,

Shiiiz, Carl .\pril 15, 1864,

Smith, Edgar F Oct. 21, 1887,

Smith, Goldwin Jan'y 20, 1865.

Smith, Stephen Oct. 15, 1875,

Smyth, Albert 11 May 20, 1887,

Snowden, a. Loudon Oct. 17, 1873,

Snyder, Monroe B Jan'y 18,1884,

Spangler, Henry W May 15, 1891,

Present Address.

Berlin, Prussia.

Paris, France.

London, England.

Washington, D. C.

Philadelphia.

Newport, R. I.

Carlisle, Pa.

Philadelphia.

Los Angeles, Cal.

Vienna, Austria.

New Yorlc, N. Y.

Paris, France.

Rome, Italy.

Pliiladelphia.

Limerick P. O.,

Philadelphia.

Pa.

Basel, Switzerland.

Philadelphia.

Philadelphia.

Paris, France.

Wiirtzburg, Bavaria.

Brookline, Mass.

Geneva, Switzerland.

Manchester, England.

Washington, D. C.

Loudon, England.

Philadelphia.

Princeton, N. J.

Cambridge, Mass.

Philadelphia.

Montreal, Canada.

Li(5ge, Belgium.

Rome, Italy.

Ramsgate, England.

Philadelphia.

West Chester, Pa.

Boston, Mass.

Haverford, Pa.

Philadelphia.

Mansfield, Pa.

Princeton, N. J.

Strasburg, Oermany. (?)

Philadelphia.

New York, N. Y.

Philadelphia.
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Name. Date of Election.

1720. Spofford, a. R, Jan'y 17, 1873,

1919. Stallo, John B Oct. 21, 1881,

1446. Steenstrup, J. J. S Jan'y 17, 1862,

1990. Stevens, Walter LeConte . . . Jan'y 18, 1884,

1840. Stevenson, John James April 20, 1877,

2168. Stokes, George G Dec. 20, 1889.

1834. Strawbridge, George Feb'y 2, 1877,

1559. Strong, Willi.vm Jan'y 19, 1866,

1820. Stuart, George Feb'y, 2, 1877,

2193. Stubbs, William May 15, 1891,

2093. Stuer, DiONYS May 21, 1886,

2094. SuEss, Edward May 21, 1880,

2023. Syle, E. W July 18, 1884,

1844. Sylvester. J.J July 20, 1877,

2092. Szombathy, Josef May 21, 1886,

T
1786. Tatham, William P April 16, 1875,

1846. 'Taylor, William B Oct. 19, 1877,

2098. Temple, Richard Carnac . . . May 21, 1886,

2006. Thomas, ALLEN C Jan'y 18, 1884,

1807. Thomson, Elihu April 21, 1876,

1993. Thompson, Ueber S Jan'y 18, 1884,

1726. Thompson, Henry April 18, 1873,

1755. Thompson, Robert Elus .... April 17. 1874,

1754. Thomson, Frank April 17, 1874,

1723. Thomson, Wclliam April 18, 1873,

1909. Thomson, William April 16, 1880,

1530. Thuky, a April 15, 1864,

1688. Tilghman, Benjamin C July 21, 1871,

1233. Tilghman, Richard A .... . April 16, 1847,

1657. Tilghman, William M Jan'y 21, 1870,

2176. Timmins, Samuel Feb. 21, 1890,

2123. TopiNARD, Paul Dec. 17, 1886,

2065. TOPPAN, Robert Noxon Feb'y 19, 1886,

1597. TowNSEND, Joseph B Jan'y 17, 1868,

1955. Townsend, Washington .... Jan'y 20, 1882,

1091. Trowbridge, Wiluam P . . . . Jan'y 19, 1872,

2024. Trumbull, Henky Clay .... July 18, 1881,

1973. Tschermak, Gustap Oct. 20, 1882,

1983. Turrettini, Theodore Dec. 19, 1890,

2166. TUTTLE, David K Oct. 18, 1889,

2163. Tyler, Lyon G Oct. 18, 1889.

1529. I'UNNER, Peter April 15, 1864,

1602. Tyndall, John April 17, 1868,

2138. Tyson, James May 20, 1887,

2185. Unwin, William C Dec. 19, 1890,

2000. Vaux, Richard Jan'y 18, 1884,

204r(. Verb, de, Scheele M Oct. 16, 1885,

1475. ViRCHOW, Rudolph Oct. 17, 1862,

1646. VoGT, Carl Oct. 15, 1869,

2115. Von Meltzel, Hugo Dec. 17, 1886,

1670. VosE, George Leonard Oct. 21, 1870,

2186. VossiON, Louis Dec. 19, 1890,

Present Addresi.

Washington, D. C.

Cincinnati, O.

Copenhagen, Denmark.
Troy, N. Y.

New York, N. Y.

London, England.

Philadelphia.

Washington, D. C.

Philadelphia.

Oxford, England.

Vienna, Austria.

Philadelphia.

Oxford, England.

Vienna, Austria.

Philadelphia.

Washington, D. C.

Upper Burmah, India.

Haverford, Pa.

Swunipscott, Mass.

Pottsville, Pa.

London, England.

Philadelphia.

London, England.

Philadelphia.

Geneva, Switzerland.

Philadelphia.

Arley, near Coventry, Eng.

Paris, France.

Cambridge, Mass.

Philadelphia.

West Chester, Pa.

New York, N. Y.

Philadelphia.

Vienna, Austria.

Geneva, Switzerland.

Philadelphia.

Williamsburg, Va.

Leoben, Austria.

London, England.

Philadelphia.

London, England.

Philadelphia.

University of Virginia, Va.

Berlin, Prussia.

Geneva, Switzerland.

Koloszvar, Hungary.
Boston, Mass.

Philadelphia,
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Name. Date of Election. Present Address.

2034. Wagner, Samuel Jan'y 16, 1885, Philadelphia.

1748. Wahl, William H Jan'y 16, 1874,

1724. Wallace, Alfred R April 18, 1873, Parkston, Dorset, England.

2156. Ward, Lester F May 17, 1889, Washington, D. C.

2033. Weil, Edward Henry Jan'y 16, 188j, Philadelphia.

2028. Weisbach, Albin Jan'y 16, 1885, Freiburg, Saxony.

1639. Wharton, Joseph April 16, 1809, Philadelphia.

1637. White, Andrew D April 16, 1869, Ithaca, N. Y.

1848. White, Israel C Jan'y 18, 1878, Morgantown, W. Va.

1487. Whitney, Josiah Dwight . . . Jan'y 16, 1863, Cambridge, Mass.

1502. Whitney, William Dwight. . . April 17, 18(i3, New Haven, Conn.

1863. Wilder, Burt Green May 3, 1878, Ithaca, N. Y.

2151. Williams, Talcott May 18, 1888, Philadelphia.

2178. Willis, Henry Feb'y 21, 1890,

2150. Wilson, Edmund B Feb'y 17, 1888, Bryn Mawr, Pa.

2041. Wilson, James C Jan'y 16, 1885, Philadelphia.

1747. WIL.SON, Joseph M Jan'y 16, 1874,

2137. WIL.SON, William Powell . . . May 20, 1887, "

1896. WiNTHitOP, Robert C Jan'y 16, 1880, Boston, Mass.

2140. WiREMAN, Henry D May 20, 1887, Philadelphia.

1561. Wlster, Owen Jones April 20, 1866,

1884. Wood, Richard April 18, 1879,

1762. Woodward, Henry Jnly 17, 1874, I^ndon, England.

1751. Wootten, J. E Jan'y 16, 1874, Reading, Pa.

1854. Wormley, Theodore G Jan'y 18, 1878, Philadelphia.

1932. WuRTs, Charles Stewart . . . Jan'y 21,1881, "

2061. Wyckoff, A. B Feb'y 19, 1886, U. S. Navy.

1904. Yarnall, Ellis April 16, 1880, Philadelphia.

1759. Young, Charles Augustus . . . April 17, 1874, Princeton, N. J.



d)

3062 i
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